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NEVER A SHADOW 


BARD-PARKER RIB-BACK BLADES 

are modern surgical blades at their best 
They may be consistently relied upon to 
provide the finest cutting edge perform- 
ance that technical craftsmanship can 
produce 

Dependability is the keynote Depend- 
ably uniform sharpness, rigidity and 
strength that are as vital to the surgeon 
as the elimination of shadow in the 
operating field ^ 







Greater cutting efficiency longer 

blade life a negligible percentage of 
discards, reduce blade consumption to a 
new low Buying efficiency thus is reached 
when the price paid is the lowest obtain- 
able for the quality bought This is blade 
economy beyond the shadow of 

a doubt 

Ask your dealer 

BARD-PARKER COMPANY, Inc 

DANBURY, CONNECTICUT 
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IMPROVE YOUR RESULTS 
IN CANCER OF THE CERVIX 


Consistently high percentages of 5 -year 

cures in Carcinoma of the Cervix are reported 
by institutions employing the French technique 
illustrated here Ametal rubber applicators 
encase the heavy primary screens and provide 
ideal secondary filtration to protect the vaginal 
mucosa Radium or Radon applicators for the 
treatment of Carcinoma of the Cervix and pro- 
vided with Ametal filtration are available ex- 
clusively through us Inquire and order by 
mail, or preferably by telegraph or telephone 
reversing charges Deliveries ore made to 
your office or hospital for use at the hour you 
may specify 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BUILDING Tel MOhowk 4-6455 NEW YORK, N. Y. 
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Stern-McCarthy Convertible Electrotome 

WITH McCarthy forobuque visual system 


Transurethral resection for the removal and relief of aU types of 
prostotic encroachments has become practically a routine procedure 

The Stem-McCarthy Convertible Electrome illustrated en]OYS a repu- 
tation for flexibility and broad utihty Excellent illumination is provided 
m the special '‘Forobhque Telescope, which can either be locked in a 
fixed position os m the standard mstrument, or it can be advanced or 
retarded with the cuthng loop 

Literature descnbing its component ports, accessory and supple- 
mentary eqmpment is available on request 
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*FoTobUqiie is our registered tradt. 
mark to designate oitr obliquely 
forward tclcscofnc iisual system 

• riEIKHOLPH WAffLfl 
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1 MAKERS. Inc | 

134-1 LAFAYETTE AVENUE | 

GUSTOS CO PE 

1 'BRONX' NEW YORK USA * 


ZEPHIRAN 

TRADE mark REG « S PAT OFF 

Brand of Dialkonixim 

A NEW ANTISEPTIC 

FOR ALL SURGICAL AND 
GYNECOLOGICAL PROCEDURES 

ZEPHIRAN IS developed upon an entirely new chemical basis 
contains no phenol iodine mercury or other heavy metals 

ZEPHIRAN IS a mixture of high molecular alkyl-dimethyl- 
benzyl-ammonium chlorides 

ITS USES 

ZEPHIRAN IS a general antiseptic for the disinfec- 
tion of skin mucous membranes instruments 
irngation of infected wounds and as a first- 
aid prophylactic 

ITS ADVANTAGES 

High bactenadal potency 
Marked rapidity of action 
Strongly detergent 
Non-toxic and non-poisonous 
Non-irntatmg even on prolonged contacts 
Low surface tension 
pH approximately at neutral point 
Economical in use 

ITS FORMS 

Zephiran Tincture 1 1000, tinted and untmted 
Zephiran Aqueous Solution 1 1000, stainless 
In gallon and eiiht-ounce bottles 

IITERATUBE AND SAMPLES SENT UPON REQUEST 
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PONTOCAINE 

EFFICIENT SPINAL ANESTHETIC 




PROMPT AND PROLONGED ACTION 


TN OPERATIONS under spinal anesthesia the time factor requires serious 
■L consideration When there is likelihood that the contemplated procedure 
will exceed an hour, the surgeon or anesthetist can turn to Pontocame hydro- 
chloride with the assurance that it will produce a sufficiently prolonged block 
As demonstrated in a number of the largest clinics in America, doses as small 
as 10 milligrams of Pontocame hydrochloride result m anesthesia averaging 
from two to three hours 



Recent investigations in spinal anesthesia 
have shown that when Pontocaine hydro- 
chloride is used in the new "Niphanoid" 
(snow-like) form its effect is manifested 
usually in less than five minutes, without 
any change in the duration of the anesthesia. 


Write for hleiature giving details of spinal anesthesia and 
use of Pontocame 

HOW SUPPLIED Instantly soluble form ( Niphanoid ), in am 
pules of 10 mg and 20 mg , boxes of 10 Also 1 per cent solution, 
in ampules of 2 cc (representing 20 mg), boxes of 10 

PONTOCAINE 

Reg U S Pal Off & Canada 
Brand of TETRACAINE 
(Para butyl aminobenzoyl dimethyl amino ethanol) 

HYDROCHLORIDE 


WINTHROP CHEMICAL COMPANY, INC 

Pharmaceuticals of merit for the physician 
NEW YORK N Y WINDSOR ONT 

Factories Rensselaer, N Y —Windsor, Ont 
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DOUBLE LUMEN TUBES FOR 
SMALL INTESTINAL INTUBATION 


T Grier Miller M D , F A C P 
and 

W Osier Abbott M D Philadelphia 



P-9140 — Miller-Abbott double lumen tube (Style 11) with balloon 
proximal to perforated metal end $7 50 

Made in the United States o/ America 

This double channel tube principle is used for throe special purposes 

1 For treating and diagnosing obstructive lesions of the small intestines 

2 For controlling the patient with intestinal obstruction by enabling him to eat while the residue is 
being drawn ofT above the point of blockage 

3 For use after gastro enterostomj 

As shown in the illustration one lumen of the tube is used to inflate the balloon the other entirely inde- 
pendent for aspiration Inflation of the balloon stimulates peristalsis to propel the apparatus rapidly through 
the whole small intestine 

The terminal balloon distended with 25 c c of air will cause peristalsis capable of carrying the tip of 
the tube to the coecum in four hours in a normal individual or at a slower rate in a case of intestinal 
obstruction 

By attaching the lumen leading to the balloon to a recording instrument a tracing of intestinal 
activity that may be of diagnostic significance can be obtained 

Suction applied to the larger lumen will empty the intestine in a normal case or in a case of intestinal 
obstruction 

The lumen used for suction may also be used for the injection of barium sulphate suspension in making 
roentgenological studies of small intestinal lesions 

(Sec American Journal of Medical Sciences 287 595 JP54 and 
Surgery Gynecology and Obstetrics page C92 April 2938) 

GEORGEP Dll I Ikiri&SONCO 

ARCH & 23rd I I L. L. I 1^ VJ PHILADELPHIA 
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UNIMPAIRED Bl REPEATED BOILING OR AUTOCLAVING 


C LAUSTRO-THERMAL catgut is es~ tures lethal to the most resistant organisms 

pecialh prepared tor the mam surgeons ind spores — is applied AI-TER the sutures 

and surgical supervisors w ho prefer boiling are hermeticalh sealed in glass tubes and 

or autoclaving to other methods ot asepti- are thus protected 

ci/ing the outer surface ot suture tubes The stabilitx ot Claustro- rhtimal cat- 

It possesses all the qualities essential to gut and its storing fluid is such that the 

ease of handling and proper function and, suture’s ph\ sical properties are in no ua^ 

in addition, offers the extra safet\ factor impaired bi repeated boiling or autoclax ing 

of Claustro -Thermal sterili/.ation — an Its flexibilitx is controllable and can be 

exclusive Davis Geek process quickh and easih regiihted to meet indi- 

Under this method, heat — at tempera- vidual preferences or specihe requirements 


DAVIS & GECK, INC., BROOKLYN, NEW YORK 
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Thermo-Ilex Catgut 
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Kal- dermic Skin Sutures 
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T he non-boilable variety of D&G 
Kalmend Catgut It possesses the 
maximum practical flexibility without loss 
of other equally essential qualities It is 
subjected to rigorous heat sterilization in 
the manufacturing process It is free from 
oils and will not slip at the knot Its mois- 
ture content is normal so it is free from 
the progressive deterioration in strength 
typical of water-logged catgut 


NO LENGTH 

1405 Plain Catgut npprox 5' 

1425 lo-Day Chromic “ 5' 

1445 20-Day Chromic “ 5' 

1485 40 -Day Chromic “ 


Sizes 4-0 000 00 o I 2 3 4 


Package of 12 tubes of a kind ^3 60 


Claustro -Thermal Catgut 
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T he boilable variety of D&G Kalmend 
Catgut It possesses ALL the advan- 
tages and high safety factors which should 
be identified with this type of catgut It is 
sterilized by the Claustro-Thermal method, 
wherein heat, at temperatures lethal to 
the most resistant organisms or spores, is 
applied after the tubes are sealed Its sta- 
bility IS such that the tubes may be boiled 
or autoclaved any number of times without 
injury to the sutures 

NO IBNflH 


1205 Plain Catgut approx 5' 

1225 10-Day Chromic “ 5' 

1245 20 -Day Chromic “ 5' 

1285 40-Day Chromic “ 5^ 


Sizes 000 00 O I 2 3 4 


A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It IS uniform in size, non-irntating, and of 
distinctive blue color Boilable 

NO SUTUKK LENGTH I>0/1 S 

550 Without Needle 120" 60 

953 With Full- Curved Needle 20" 3 00 

954 With Half-Curved Needle 20" 3 00 

Sizes 000 (pink) 00 (mkuium) O (coarsb) 

852 Without Needle 40" I 80 

Sizes 8-0 6-0 4-0 000 00 O 

In packages of 1 2 tubes of a kind and size 


Kal-dermic Tension Sutures 


I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 


No 

555 

Without 

Needle 

SUTURE LENGTH 

60 " 

DO/FN 

$3 60 

855 

Without 

Needle 

20 " 

I 80 

Sizes I 

2 

3 

4 


(kink) 

(medium) 

(coarsk) (extra coarsk) 


In packages of I 2 tubes of a kind and size 


Ribbon Gut 
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A BSORBABT E ribbon of animal intestinal 
-tissue for hernioplasty, urethroplasty, 
nephropexy, nephrotomy wound closure 
and other situations where broad support 
IS desired In glass tubes, heat sterilized 
Length 18 inches, width %-inch Boilable 


NO l>0/ltN 

20 Plain Without Needle $3 60 

30 Chromic Without Needle 3 60 

34 ’A-Circle, %" Taper Point Needle 4 20 

35 'A-Circle, l%" Taper Point Needle 4 20 

38 Vi-Circle, 2" Cutting Point Needle 4 20 


Package of 12 tubes of a kind $3 bo 

DliCOUNJ S ON 


In packages of 12 tubes of a kind 
ilU/IN I H Ih V 


DAVIS & GECK, INC , 217 DUFFIELD STREET, BROOKLYN, NEW YORK 



Kalmerid Kangaroo Tendons 

G enuine tendons selected for uni- 
formity and strength Chromicized to 
resist absorption in fascia or in tendon for 
approximately thirty days Tendon lengths 
vary from 1 2 to 20 inches Two varieties 
Boilable and Thermo-flex (non-boilable) 


Thermo-flex (non-boilable) 
Claustro -Thermal {^botlable) 


Sizes 


Package of 12 tubes of a kind ^3 60 

Kangaroo Bands 




\ I^EE hanqaroo Band j 

K almerid kangaroo tendons with a 
flattened area m the center, for the 
surgical treatment of fractures Prepared 
with flattened areas in the following lengths 
4.V2, f'/a, and 6V2 inches 

NO 

jy8 Thermo-flex (non-bothblej 

Package of 1 2 tubes of a kind $4 20 


Emergency Kit Sutures 

T hreaded on half-curved or full- 
curved eyed needles with cutting edges 
for skin, muscle, or tendon Boilable 


-Lmrriinncj'- f 
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WITH HALF-CURVED NEEDLES 

NO LENGTH Sl/ltl 

904 Plain Catgut zo" 00 to 3 

924 20-Day Chromic Catgut zo" 00 to 3 

954 Kal-dermic zo" 000,00,0 

964 Horsehair two 28" strands 00 

974 White Silkworm Gut two 1 4" strands o 
984 White Twisted Silk zo" 000,0, 2 

900 Assorted Catgut, Silk, and Kal-dermic 


WITH FULL-CURVED NEEDLES 

903 Plain Catgut zo" 00 to 2 

923 20-Day Chromic Catgut zo" 00 to 2 

953 Kal-dermic zo" 000,00,0 

963 Horsehair two 28'' strands 00 

973 White Silkworm Gut two 1 4" strands o 

983 White Twisted Silk 20" 000,0,2 

930 Assorted Catgut, Silk, and Kal-dermic 



Package of 12 tubes of a kind 


$Z 00 


Unabsorbable Sutures 



NO LENGTH SI/I S 

3 JO Celluloid -Linen 60" 000,00,0 

360 Horsehair 168" 00 

390 White Silkworm Gut 84" 00, o, I 

400 Black Silkworm Gut 84" 00, o, I 

450 White Twisted Silk 60" 000 to 3 

460 Black Twisted Silk 60" 000, o, 2 

480 White Braided Silk 60" 00,0,2,4 

490 Black Braided Silk 60" 00, 1,4 

BOII ABLE 

Package of 12 tubes of a kind S3 

DISC UUNJS 


Other D&G Products 

I N addition to the fortgoing a wide variety 
of suture-and-needle combinations is 
available for intestinal, thyroid, tonsil, eye, 
harelip, cleft palate, plastic, nerve, artery, 
obstetrical, circumcision, ureteral, renal, 
and dental surgery 

A complete list of sizes, lengths, needle 
combinations, etc will be supplied on re- 
quest Also information on minor sutures, 
umbilical tape, and Kalmerid germicidal 
tablets, potassium -mercuric -iodide 

1 II IhS 


DAVIS & GECK, INC , 217 DUFFIELD STREET, BROOKLYN, NE\\ YORK 
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I NDIAN SURGEONS of the sixth 
century excelled in jil istic oper itions 
Ainput ition of the nose ind e ii s is is i 
eonimon punishment for idultery Resto- 
rition IV IS effected by bringing down 
1 ippets from the forehend ind f istening 
the edges with puie w ix oi by suUires 
of linen, pi int hbre, h iir, oi anim il 
tissue Nostrils were formed oi ei tubes 
So vitd w IS skilled suUiiing held tint 
students weie lequiied to prictice forms 
of stitches on thick cloth before being 
illowed to operite 


D&G Sutures 

“7H16 ON] IHING If]' DO” 

DAVIS & G fc C K INC 
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The Dawn of a New Day 


The acceptance of Prostigmin preparations by the Council on Pharmacy and Chemistry 
has stimulated widespread interest in the use of Prostigmin Methylsulfate 1 4000 as a 
routine measure for the prevention of postoperative distention Thus, for many a surgical 
patient, the postoperative course has been free from distention and even minor gas-pams 
CoucUiston from a study of 175 cases "We have found in Prostigmin a very satisfactory method 
of controlling postoperative distention No signs of drug intoxication were seen, nor were by- 
effects on the eye observed There was no obvious evidence of hyperperistalsis and no complaints 
of excessive cramps " Harger and Wilkey, "Management of Postoperative Distention and Ileus," 
JAMA, 1938, no 1165-1168 / / > *Prostigmin Methylsulfate l 4000 (Prostigmin Pro- 
phylactic) 1 cc, boxes of 12 and 100 ampuls, blue label For the prevention of postoperative 
distention / / PROSTIGMIN METHYLSULFATE 1 2000 (Prostigmin Regular) I cc, boxes of 12 

and 50 ampuls, buff label For the treatment of postoperative distention and of myasthenia 
gravis / / ^ tPROSTIGMIN BROMIDE (Prostigmin Oral) Tablets, 15 mg, vials of 20 For the 
oral treatment of myasthenia gravis HOFFMANN -LA ROCHE, Inc • Roche Park • Nutley, N J 


* Dimetbykarhamic ester of 3 hjdroxyphenjl tnmeihyl ammonium methxhulfate 
\j)imetbyUarbamtc ester of 3 hydroxyphenyl trsmethr! ammonium bromide 


PROSTIGMIN METHYLSULFATE 1 4000 
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Roentgenologists nho frequcntlj mo^c 
from radiography direct to fluoroscopy 
lia>c found tint the apple- green color of 
the Patterson Tjpe B Fluoroscopic Screen 
IS a hig advantage It’s a color nhich is 
easier on the eyes — to -which the ejes 
accommodate more quicklj Therefore, eje 
saving — and time saving 

Other outstanding T) pe B adv antages include 

2, Super brilliancy — far more brilliant than the 
well Known Patterson 'Standard ” 

^ Greater Contrast — its sensitivity to softer 
radiation permits greater contrast at lower 
voltages and milhamperage 


Greater Visibility of Detail — assures fine 
deilnition, aids diagnosis 

5, Lower X ray Intensities — operation at lower 
V oltages and milhamperage reduces exposure, 
saves wear and tear on equipment 

Tr) out tins Fluoroscopic Screen right in jour 
office See for j ourself hov\ much brighter and 
all around superior it is Your dealer vi ill gladlj 
demonstrate it, without obligation 
THE PVTTERSON SCREEN CO TOWANDA PV USA 

Patterson 

( ) 

Screens 



THE WORLDS FINEST 

FLUOROSCOPIC 

SCREEN 
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IN SURGICAL EMERGENCIES 



N ACUTE lowering of the blood pressure due to tiauma, 
hemorrhage, spinal and general anesthesia, oi shock, several 
advantages are afforded by the use of 


ONE PER CENT STERILE SOLUTION OF 

NEO-SYNEPHRIN Hydrochloride 

(laevo-alpha-hydroxy-beta-methyl-ammo- 
3-hydroxy ethylbenzene hydrochloride) 



Supplied in rubber capped 
vials containing 15-cc of a 
sterile 1 % solution 


The pressor effect which follows the subcutaneous injection 
of Neo Synephrm Hydrochloride is not only promptl} pro 
duced but long sustained 

The rise in blood pressure is not usuall) associated vilh an 
increase m heart rate 

In therapeutic doses it does not tend to jiroduce ectopic 
beats or abnormal cardiac ihythm 

Neo Synephrm Hydrochloride continues to he elfectnc e\pn 
after lepeated administration 

Neo Synephrm Hjdrochloride is less to\ic m tlierapeiilic 
dosage than either epinephrine or ephedrme 

AAcrage subcutaneous dose 0 5 cc 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 


New York • Kansas City • San Francisco • Windsor, Canada • Sydney, Australia 
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UROLOGY 

By Doctors Eisendrath and Rolnick 

Darnel Nathan Eisendrath, M D , is Assistant Professor of Surgery, Univer- 
sity of Chicago Dr Harry Charles Rolnick, M D , is Associate in Genito 
Urinaty Surgery, Northwestern University Medical School 

O NE of the most popular of all standard texts m Urology, now completely re- 
written and reorganized A new book, with over loo additional new illus- 
trations There are lo color plates Of equal value to, and written for, both the 
medical student and general practitioner Chapters on Urology in the Female 
and Urology in Children have been added This is the only textbook in which 
either of these two conditions are treated independently and as entities of im- 
poi;tance A basic bibliography is also included $io oo (Price slightly higher in 
Canada ) 

NEJV 4th EDITION, Entirely Rewritten 


EXPERIENCE IN THE 

MANAGEMENT of FRACTURES 
AND DISLOCATIONS 

By THE STAFF OF THE FRACTURE SERVICE, 
MASSACHUSETTS GENERAL HOSPITAL, BOSTON 
Under the General Edttorshtp of 

PHILIP D. WILSON, M,D, 

Suigeon in Chief, Hospital foi Ruptuted and Cuppled, Neu’ Yoik, Clinical Professoi of 
Orthopaedic Surgery, College of Physicians and Surgeons, Columbia University, formerly 
Associate Chief, Fracture Service, Massachusetts General Hospital, Boston 

T his new work differs from other treatises, some following a narrative de 
scription of each class of fracture There is an actual study of 4395 cases and 
the analysis of the results of treatment Its conclusions are fortified not only by the 
observation of the patients during their stay in the hospital, but by the actual ex- 
amination of the same patients a year or more after discharge from the hospital, 
with critical appraisal of the results in terms of anatomic restoration, functional 
recovery and working ability or earning power 

The series is so inclusive that any doctor who has a case to treat can almost 
certainly find a duplicate of his own case in this collection Comple’-e clinical 
records of hundreds of actual cases with actual tracings, in reduced size, of the 
X rays, are included, with each section Approximately 1000 pages, 1500 illustra- 
tions Price $15 00 (Price slightly higher in Canada ) 


East Washington Square I D I IPPIMI^OTT OOIWIPANY Medical Arts Building 
Philadelphia. Pa ■■■ Montreal, Canada 
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Painstaking 

aboratory investigation and 
thorough clinical study 
are the heritage of each Lilly Product 
Such a background 

leaves but one obligation to be fulfilled 
Carefully planned marketing 
must place cantrol of the drug in the 
hands of the physician 
Lilly Products are distributed 
only through ethical 
channels 



EPBEBRINE IN SURGERY 

Ready availability of ephedrine contributes to the 
safety of surgery The rise in blood pressure which 
promptly follows parenteral administration is a sus- 
tained effect 

Ampoules Ephedrine Sulfate, 0 05 Gm 
(3/4 gram), 1 cc 

Ampoules Ephedrine Sulfate, 0 025 Gm 
(3/8 gram), 1 cc 

Ampoules Ephedrine and Caffeine, 2 cc 

Ephedrine Sulfate, 0 025 Gm (3/8 gram) 

Caffeine with Sodium Benzoate, 0 5 Gm (7 1/2 grams) 


Eli Lilly and Company 

li\ DI IN 4POLIS I S 4 
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LIGATURE OF THE COMIMON CAROTID ARTERY IN CANCER 

OF THE HEAD AND NECK* 

WiLLmr L Watson, MI) 

AND 

Sidney M Silverstone, M B 
New York Cit\, N Y^ 

FROM THE IIFVD AND NECE SEIIMCE, MEMORIAL HOSPITAL SEW TORE CITA N A 

Dr James R Wood,^^ m 1857, stated that “Ligatuie of the common 
caiotid artery is justly considered a most important surgical operation 
Although, oidinarily, not difficult of execution, yet, the consequences which 
ai e liable to follow the complete and permanent obsti uction of one of the two 
vessels which supply the hi am with the greatest share of its blood, will always 
lendei this operation a subject of grave consideration befoie its execution 
Cerebral softening, with its concomitant symptoms, secondary hemorrhage, 
etc , are complications of the original disease for which ligature of the car- 
otid may have been undertaken, which no piudent surgeon will heedlessly 
encounter ” 

Great impoitance was attached to the operation by surgeons of this early 
period due to the variety of diseases and accidents for which it was undertaken 
Patients with such common ailments as headache, neuralgia, epilepsy, and 
aortic aneurysm were considered suitable subjects for this operation regaidless 
of Its appallingly high mortality rate The propiiety of such operations was 
questioned by the more conservative surgeons, but the procedure became 
more and more popular up to the turn of the present century Recently, few 
pertinent reports have appeared m the literature The procedure is now' 
much less common and the indications for its use are more limited Improved 
technic has markedly reduced the postoperative mortality in uncomplicated 
cases, but, as Doctor Wood foiesaw, the operation continues to be a serious 
one, which lequires grave consideration before its execution 

Before discussing the present senes of 20 cases, in which ligation of the 
common carotid became necessary, it might be mteiestmg to examine briefly 
into the history of the operation itself We know' that the art of ligature for 
hemorrhage was knowm to the ancients, and Gariison-® states that “Helio- 
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douis, who antedated Celsus, gave the first account of ligation and torsion 
of blood vessels ” The common carotid ai tery, which, due to its exposed 
location, could be easily lacerated m primitive hand to hand warfare, was 
quite possibly often ligated m a heioic attempt to control hemorrhage How- 
ever, no authentic accounts of such operations are available to us 

The fifteenth century is notable foi many achievements, including the 
popularization of the use of gunpow^der and the development of the art of 
printing It is significant that at this time, nearly i6 centui les after Hehodorus, 
we find the indications for and methods of application of the ligature again 
discussed, this time by Leonaido Pertopagha, a professor at Padua 



Tig I — Ambroise Pare at the age of 45, and some of his surgical instruments (A) The Bee 
de Corbin r\ith which he grasped a bleeding ressel in order to ligate it (from Hariej s Historj of 
Hemostasis) 


About the year 1552, Ambroise Pare®® is reported by deFourmestraux^® 
to have been called upon to attend a patient, Franqois Prevost, who had been 
w'ounded in a duel An epee cut across the neck had caused a severe lacera- 
tion of the internal jugulai vein and the common carotid artery of the left 
side The resulting loss of blood was great After considerable difficulty 
the flow of blood was arrested and the patient’s life spared, but he developed 
a left monoplegia and aphasia 

It IS known that Pare, in performing his war-wound amputations at this 
time, was employing a crude type of bullet-grasping forceps (Bee de Cotbtn 
[Fig i]) to clamp bleeding vessels, as well as ligatures with which to tie 
the vessels cut through We have no definite proof that this technic was 
used in the above case Nevertheless, his case report stands as the first 
published account in which the common carotid artery was operatively occluded 
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m man His artery-grasping forceps were piobably the first instiuments 
used foi this purpose, and so are propeily called the forerunners of the 
modern hemostat 

Hebenstreit,^^ m a Geiman translation of Bell's Surgeiy, mentions a 
case in which the common carotid artery uas uounded in the extiipation of 
a scirrhous tumor, and the surgeon immediate!}'' applied a ligature and arrested 
the hemorrhage Most authoiities regard this as one of the earliest recorded 
cases of ligatuie of the common carotid artery, but unfortunately no dates 
are given 

In the histoi}' of this operation, the eaily sources are as obscure and 
indefinite as the following report by Aveiill,- in 1S23 “Dr Cheston, of 
Glouster, used to mention that Mr Warner of Guys Hospital in removing a 
glandular tumor from the neck wounded the carotid arteiy and that the flow 
of blood was so piofuse the patient fell back and fainted, when Mr Else 
instantly passed a ligature and secured the vessel , this happened nearly fift}'- 
years ago ” The date of that operation would, therefore, be about 1775 

Abernethy^ repoi ts the case of a man who was gored in the neck b}' a cow 
The horn entered by the left side of the cricoid caitilage and penetrated to 
the cervical veitebiae, passed upward and emeiged behind the angle of the 
jaw To control hemorrhage, the common carotid aiteiy was cautiously 
ligated Ml Abeinethy first giadually tightened the ligature and then relaxed 
It, and as no ceiebral symptoms occurred and the bleeding stopped, he tied 
the ligatuie fiiinly Convulsions supervened and death took place 30 houis 
aftei the operation Again no date is given, but it is supposed that this 
operation was perfoimed about 1778-1779 

In the London Lancet, Octobei 6, 1832, theie is a lepoit of a clinical 
lecture delivered in Westminstei Hospital by a Mi Lynn who had been 
assistant to John Huntei foi many yeais Mi Lynn stated that 40 years ago 
he had been forced to ligate a common carotid aitery because of late post- 
operative hemorrhage following the extirpation of a parotid gland The 
hemorrhage stopped immediately “The patient lived a foitnight and then 
died, evidently of the debility induced bj the hemorrhage and hei previous 
suffering ” Mi Lynn believed this to be the first instance of ligature of the 
carotid According to his statement the operation must have been performed 
about 1792 

The first authentic and completely repoi ted opeiation foi common carotid 
artery ligation took place on boaid His Majesty’s Ship Tonmnt, October 17, 
1803 A servant had attempted suicide by slashing his throat The hemor- 
rhage was stopped by the ship’s surgeon, Mr Fleming, who, though he had 
never heard of a similar opeiation, placed a ligatuie around the carotid and 
tied it The patient recovered The case was reported in detail in the 
Medical Chuurgical Journal for Januaiy, 1817, long after the death of the 
operator, by a Doctor Coley^** who had been assistant to Mi Fleming 

The second authentic operation for common carotid hgation took place 18 
days later The operator was Doctor CogswelF of Hartford Connecticut 
This was the fiist case to be opeiated upon in this counti} and also the fiist 
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definitely recorded instance in which the ligation became necessary during 
the extiipation of a neck tumoi The patient made a good postoperative 
recoveiy but died of hemonhage on the twentieth day 

Astley Coopei" performed the fiist common carotid aitery ligation for 
aneui3^sm of that arteiy, Novembei i, 1805 On the eighth postopei ative 
day, the patient developed a hemiplegia, and died on the twenty-first day 

Later, the procedure became a familiar one to many surgeons both here 
and abioad The operation became populai and was pei formed in the 
attempted lelief of pi unary head, neck and brain tumors, headache, epilepsy, 
neuralgia, hemiplegia, loss of vision, exophthalmos, hemonhage from the 
nose and telangiectasis of the cheek One hundred yeai s of surgical experience 
were necessary before this operation and its indications and dangers were well 
established To-day it is peifoimed most frequently for injuries, for pulsating 
exophthalmos, and in the course of the surgical extirpation of neoplasms of 
the cervical region It is also recommended in cases of cavernous sinus 
thrombosis (Eagleton^®) Such authors as Wood^”* and W)’^eth^^ have col- 
lected fiom the liteiatuie on the subject laige numbers of cases of common 
carotid ligation, which were perfoimed for many different primary diseases 
Fiom these collected data unsound conclusions were drawn as to the value 
and dangers of the piocedure In this lepoit, it is our plan to discuss 20 
cases 111 which it became necessaiy to ligate the common carotid aitery either 
as a measuie to control actual or threatened hemonhage, 14 cases, or as an 
acute necessit}'’ during an operative pioceduie for the lemoval of a cervical 
tumoi, SIX cases (Table I) 

The first case 111 this group was operated upon, Maich 3, 1926, and the 
most recent case, Decembei 10, 1937 It is appaient from the fact that an 
operation pei formed only 20 times in ii yeais on an active head and neck 
tumoi seivice, that the piocedure is a raie one and that emergencies warrant- 
ing its employment do not aiise frequently These cases indicate the serious- 
ness of the operation foi common carotid ligation when such becomes neces- 
saiy in the tieatment of cancel patients, either foi the control of hemonhage 
or at an opeiation for the removal of a laige cervical tumoi A clear undei- 
standmg of these cases and a rational mteipretation of the clinical course and 
end-1 esults of the ligation of this artery piesuppose a detailed knowledge of 
Its surgical anatomy (Fig 2) 

Anatomy — In studying the subject, it soon becomes appaient that the 
common cai otid artery and its branches pi esent f 1 equent abnormalities The 
artery often varies considerably as to its site of origin, length, size, numbei 
of blanches and level of bifui cation, not only m different subjects, but on 
opposite sides of the same neck One of the most fiequently pei formed 
operations on the Head and Neck Seivice at the Memorial Hospital is the 
ligation of the external carotid aiteiy and its branches The staff have noted 
foi years that the carotid artery bifui cation may be as high as the hyoid bone 
or as low as the cricoid caitilage, and only about half occui at the level of 
the upper border of the thyroid cartilage, which is said to be the noimal 
location 
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The internal caiotid aiteiy occasionall}'^ is absent The ascending phaiyn- 
geal artery is derived from the internal carotid in 5 pei cent of the cases and 
separately from the inteinal and external arteries m about 2 5 per cent of 
the cases Wyeth lepoits extra 01 abnormal branches of the external carotid 
aitery m 39 pel cent, and points out the fact that in the majont) of cases 
theie IS no attempt at symmetiical airangement of the vessels on the tA\o sides 
Relative to the anatomy of the vessels at the base of the brain, Wmdle,^- 
studying the anatomy of the circle of Willis, performed 200 autopsies, and 
from the study of this material found that m 124 cases (62 per cent) the con- 



ditions which obtained were not those which are described m the text-books 
as being the normal aiiangement Such marked and frequent abnormalities 
occuirmg m the mam aiteries ot the neck and base of the bram suggest that 
an anatomic factor may play a prominent idle m the postoperative events 
following the ligation of the common carotid arter}'^ 

It IS commonly supposed that following the ligation collateral circulation 
can be established by the free communication which exists bet^^ een the carotid 
arteries of opposite sides, both without and within the cranium, and b} 
enlargement of the subclavian aiter}'^ on the involved side The chief com- 
munications outside'" the skull take place between the superior and inferior 
thyroid arteries and the deep cervical artery with the descending branch of 

5 



WATSON AND SILVERSTONE 

the occipital Communication in the midline of the face takes place between 
the supeiior and mfeiior labial aiteries, the angular arteries, and the frontal 
branches of the supeificial tempoial arteries The veitebial artery takes the 
place of the mtei nal cai otid artery within the cranium 

Although most authorities agree that eventually cii dilation is reestablished 
to the cerebral hemispheie of the ligated side by the above devious route, we 
lack conclusive proof that such a phenomenon occurs or could occur quickly 
enough to prevent peimanent cerebral damage even after gradual clamp occlu- 
sion of one common carotid aitery It should also be pointed out that if 
reestablishment of adequate ceiebral circulation were dependent upon the 
development of a collateral circulation downward through the carotid bulb, 
then ligation of the internal carotid artery would be a fatal procedure and it 
is well known that such is not the case One might also ask where the 
collateral circulation comes from in instances of the ligation of both common 
carotid arteries, which has a reported operative moitahty of only 9 per cent 
(Wyeth) 

Wortis^^ reports a case m which the patient developed a complete cerebral 
hemiatrophy during an eight-year period following ligation of one common 
caiotid artery for cavernous sinus aneurysm Here the collateial circulation 
was obviously inadequate from the beginning and did not improve with time 
Many immediate ligations have been performed upon good subjects, and the 
mortality rate has been low In such cases the collateral circulation could 
not have been established so promptly as to prevent an immediate cerebral 
anemia, so it appears that the circulation to the brain m these favorable cases 
was adequate without the common carotid The cerebial changes and result- 
ing symptoms may largely depend on the size and numbei of large vessels 
originally supplying blood to the brain rather than upon the ability of the 
external carotid artery to obtain blood from its fellow of the opposite side and, 
by revel sing its flow, to send it by way of the internal carotid to the brain 
It appears as though collatei al cn culation in relation to common carotid artery 
ligation IS not as important as was formerly believed 

Evidently stimulated by leported opeiative mortalities ranging as high as 
54 5 per cent (LeFort) and 41 pei cent (series of 789 cases reported by 
Wyeth), surgeons modified the operative technic and invented devices for 
the gradual occlusion of the arteiy m an attempt to make the operation safer 
by seeking to establish an adequate collateral circulation Crile,® in 1901, 
reported a spring-end screw clamp, the lower blade was slightly longer than 
the upper and curved upward at its free end so as to encircle and grasp the 
artery firmly By means of the thumb-screw the rubber covered blades could 
be slowly closed over a period of hours (Figs 3 and 4) Halsted^- advised 
small aluminum bands for the gradual occlusion of the artery while Matas-® 
recommended strips of fascia lata Nefi:,®® m 1911, reported an ingenious 
hinged device of two aluminum blades which are placed around the artery 
and held apart by numerous turns of catgut which, when gradually absorbed 
by nature, allows the blades to be brought together by rubber bands, thus 
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producing a giadual automatic occlusion of the common caiotid arter\ at one 
operation Where time permits, it has been the practice, on the Head and 
Neck Service, to use the Cnle clamp in ligating the common carotid arteri 
Opeiative P)oceduie — A i per cent novocain solution, containing ten 




Fig 3 — Clamp de\ised bj Cnle for gradual occlusion of the 
common carotid arterj 

diops of adienalm to the first ounce, is injected m the skin foi a distance 
of 4 cm along the anteiior border of the lowei third of the sternomastoid 
muscle The platysma is incised, the sternomastoid muscle leti acted lateially, 



Fig 4 — Illustrating ligation of the common carotid arterj using the Cnle clamp 

and the common carotid aiteiy located just belou the ciossmg of the omohyoid 
muscle The carotid sheath is incised and separated from the artery for a 
distance of i cm , then the Cnle clamp is placed about the artery and two, 
untied. No 2 chromic catgut sutures placed around the arterj, one above 
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and one below the clamp The wound is packed open and the clamp slowly 
sciewed shut over a period of 24 houis At the end of this time the packing 
IS removed, ligatures tied and the clamp removed If cerebral symptoms 
develop during the gradual closing of the clamp, its jaws can be reopened and 
the flow of the blood reestablished One case in this series developed cerebral 
signs at the end of six houis The clamp was unscrewed, but the patient 
became cyanotic and died To be avoided m this procedure are such accidents 
as piessure neciosis of the aitery walls, wound infection, hemorrhage and 
vagus and sympathetic neive damage 

CASE REPORTS 

Case I — G T , male, age 46, was admitted to Memorial Hospital November 10, 
1925, complaining of soreness on the inside of his left cheek He had been a heavy pipe 
smoker and also chewed tobacco 

Evaminalton revealed a granular, ulcerated and indurated lesion 6\8 cm involving 
the left buccal mucosa Teeth were in poor condition and directly in contact with much of 
the growth One node was palpable in the carotid bulb region Biopsy revealed squamous 
cell carcinoma, Grade i , radioresistant 

Indication foi Ligation — Treatment was first by extraction of teeth, following which 
high voltage roentgenotherapy and interstitial radium were employed The disease in 
the cheek was not well controlled and the neck node increased m size His general con- 
dition became worse because of infection and sepsis, and on March 3, 1926, an operation 
was undertaken with the idea of ligating the left external carotid arterj This vessel 
was found to be surrounded by tumor tissue and the common carotid artery was therefore 
isolated and with great difficulty ligated The patient’s temperature rose immediately to 
los 8® F , respirations to 160, and death occurred 36 hours later 

Case 2 — J E N , male, age 59, was admitted to Memorial Hospital June 7, 1926, 
because of a lump in the left submaxillary region of six months’ duration A painful ulcer 
had appeared on the tip of the tongue five weeks before admission 

Evamination revealed a firm, ulcerated growth 2 j 4 vij 4 cm on the left anterior floor 
of mouth extending from the frenum of the tongue backward to the base of the tongue A 
large metastatic node was present in the left submaxillary region Biopsy showed 
squamous cell carcinoma 

Indication for Ligation — Treatment consisted of high voltage roentgenotherapy com- 
bined with radium element pack radiation to both sides of the neck, supplemented b\ 
interstitial radium m the form of gold filtered radon seeds in the primary lesion A left 
radical neck dissection was performed November 25, 1927, and the wound apparentlj 
healed well , but two months later it broke down and severe hemorrhage occurred from 
the upper part of the neck wound where an area of slough had occurred The common 
carotid artery was exposed by this process and had to be doubly ligated with chromic 
catgut and severed 

Result — There was apparently no immediate ill effect following ligation of the com- 
mon carotid artery However, patient’s general condition slowly became worse and on 
February 12, 1928, 18 days after operation, he had a sudden attack of dyspnea without 
developing any neurologic signs He recovered from this and went on until April 7, 1928, 
when he suddenly went into coma, developed generalized convulsions and died Autopsy 
showed diffuse cellular epidermoid carcinoma. Grade 3, in the neck, chronic suppurative 
arteritis of the common carotid artery and purulent pneumonia No cerebral examination 
was permitted 

Case 3 — J C , male, age S3, was admitted to Memorial Hospital March 26, 1927, 
complaining that his gums did not heal following the extraction of four teeth three and 
one-half months previously, and that he had developed difficulty in opening his mouth and 
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swallowing solid food Three weeks before admission a lump had appeared in the left 
neck 

Exammafion revealed a partially ulcerated and indurated granular lesion 3 cm in 
diameter on the posterior part of the left upper aheolar ridge A node cm in 
diameter was noted anterior to the left carotid bulb Biopsy of the primarj lesion showed 
epidermoid carcinoma. Grade 3 

Indication joi Ligation — Treatment consisted of alcohol injections of the second and 
third divisions of the left fifth cranial nerve, extraction of upper left molar tooth, radium 
element pack to left upper neck, and gold filtered radon seeds both into the prinnrj 
lesion and the neck node Necrosis and sequestration of the ascending ramus of the 
mandible occurred On April 2, 1928, a left radical neck dissection w'as performed Tbe 
wmund healed well and there was no evidence of disease until September, 1928, when 
new growth w’as noted in the left base of tongue Gold filtered radon seeds w’ere inserted 
and regression w'as complete Two months later an indefinite mass was noted in the 
tissues of the left neck This w'as exposed and found to be a necrotic metastatic mass 
containing foul-smelling, thin, grayish, purulent material The cavit}" extended upward 
to the left tonsillar region Both internal and external carotid arteries w^ere invohcd 
m this necrotic process, and both were quite friable 

Opeiafive Piocedtitc — The common carotid artery w'as exposed and tw'o No 2 
chromic catgut ligatures were placed around it with a Crile clamp between them During 
the course of 24 hours the clamp was slowly tightened and the ligatures then tied 

Result — No ill effects w'ere noted for tw'o daj's except for nocturnal disorientation 
On the third day right-sided hemiplegia occurred follow-ed by coma and death 48 hours 
later, five days after the ligation of the common carotid artery 

Case 4 — W J F, male, age 34, was admitted to Memorial Hospital December 30, 
1927, complaining of pain in the left cheek of eight w'eeks’ duration 

Examination showed widespread intra-oral leukoplakia, and, in the left buccal mucosa 
at the level of the third molar tooth, a deep ulcer 2 xij 4 cm wuth rolled, indurated edges 
A group of enlarged nodes was palpable in the left upper neck Wassermann was nega- 
tive Biopsy showed epidermoid carcinoma. Grade 2 , radioresistant 

Indication foi Ligation — Treatment consisted of a combination of high voltage roent- 
genotherapy and radium element pack to both sides of neck and cheek follow'ed by the 
insertion of gold radon seeds directly into the grow'tb In February, 1928, there was 
marked temporary improvement with apparent regression of the primary lesion and 
marked regression of the neck nodes Osteomyelitis of the left mandible and recurrence 
of disease in the left submaxillary triangle occurred, and a limited upper neck dissection 
was carried out The tissue removed revealed recurrent carcinoma Sloughing of the 
wound followed and on September 29, 1928, hemorrhage occurred from the left neck 
and mouth This was controlled by packing, but during the evening a severe hemorrhage 
of about 800 cc occurred and patient avent into shock Hemorrhage W'as controlled b\ 
pressure and his geneial condition supported by hypodermoclysis Tbe left common 
carotid artery was exposed just above the level of the sternoclavicular articulation and 
ligated The patient w'as given a transfusion of 700 cc of w'hole blood On tiie follow- 
ing day, evidence of hemiplegia appeared and patient died three dajs later after his tem- 
perature had risen to 105 2° F , pulse 168, respirations 58 

Case 5 — D G S, male, age 54, w'as admitted to klemorial Hospital March 4, 1927 
Six months previously patient noted a mass in the left neck Repeated examinations 
revealed no primary tumor, and a complete radical left neck dissection was performed 
five months after onset of sjmptoms Later, a blops^ w-as removed from a suspicious 
lesion in the left tonsil and this proved to be carcinoma 

Examination — On admission the neck wound w'as cntirelv healed The throat ap- 
peared innocent and no infiltration was noted m the region of the tonsil from which the 
biopsy had been removed 
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Pathologic Diagnosis — Papillary epidermoid carcinoma, Grade 2, radioresistant, 
neck and tonsil 

Indication for Ligation — Treatment consisted of a combination of external radiation 
with the radium element pack to left neck followed by implantation of gold filtered radon 
seeds into the left tonsil Eight months later a node appeared in the left neck and this 
was treated by the implantation of gold radon seeds Disease in the neck was never 
entirely controlled and in August, 1928, ulceration occurred exposing the common carotid 
artery This was surrounded by recurrent disease The cancerous ulcer was excised and 
the common carotid and internal carotid arteries were removed 

Result — Patient made an uneventful recovery from the above procedure, but disease 
again recurred in the neck and he died of cancer and hemorrhage, March 27, 1930, three 
jears after admission to the hospital and one year and seven months after excision of 
the common carotid artery 

Case 6 — J B , male, age 63, was admitted to Memorial Hospital March 31, 1928, 
with a history of pain in the region of the left lower molar teeth of two months’ dura- 
tion Following the extraction of teeth in this region, the gums failed to heal and, at 
another hospital, the involved area was cauterized with a solution of copper sulphate 

Evainination revealed a bulky tumor involving the posterior half of the lower alveolar 
region and extending into the floor of the mouth The lesion was sloughing and infected 
The biopsy was reported as showing papillary epidermoid carcinoma. Grade i 

Indication foi Ligation — Treatment was by a combination of high voltage roentgeno- 
therapy to both sides of the neck together with interstitial radon in the primary growth 
At first regression appeared complete, but later an extensive slough developed and roent- 
genograms revealed an extensive infiltration into the left inferior maxilla Necrosis and 
infection were so extensive as to require common carotid artery ligation which was per- 
formed June 12, 1928 

Result — Patient died the following morning 

Case 7 — C H , male, age 42, was admitted to Memorial Hospital September 26, 
1929, complaining of soreness of the left cheek of six months’ duration 

Evainination revealed a neoplasm occupying the posterior portion of the left cheek, 
infiltrating the masseter muscle and extending medially to invade the soft palate and 
anterior tonsillar pillar A firm mass was palpated below the mandible and attached to 
the jaw Biopsy was reported as squamous carcinoma. Grade i 

Indication foi Ligation — Treatment consisted of radium element pack applications to 
both sides of neck, and implantation of gold radon seeds into the neck mass On October 
10, 1929, the left mandible and adherent neoplastic tissue were excised A large open de- 
fect resulted and was allowed to heal During the next 15 months several attempts at 
plastic closure were earned out with only partial success In March, 1931, a metastatic 
node 3 5 cm in diameter was found m the left posterior cervical triangle On March 16 
this mass was excised, but it was found to be closely adherent to the common carotid 
artery at the level of the bifurcation The artery itself seemed greatly thickened and con- 
stricted, and no pulsation was palpable On the other hand, the external carotid artery 
was patent and pulsating normally 

Opciative Pioccduic — March 30, 1931 The common carotid artery was doubly 
ligated and divided at a point i cm above the sternoclavicular junction A modified 
radical neck dissection was then carried out The vagus nerve was divided and the 
internal jugular vein excised The internal and external carotid arteries were ligated 
and divided above the tumor 

Result — Following ligation, patient developed bradypnea which was relieved by 
atropin Three days postoperative, there was a transient diminution of vision for about 
IS minutes and slight deviation of tongue to the left Skin metastases were noted on 
April 20, 1931, and removed Healing occurred and there was no evidence of disease 
until September, 1931, when radiation necrosis developed and on September 20, 1931, 
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patient had a sudden severe hemorrhage, apparenth from the stump of the common 
carotid arterj, and died 

Case 8 — H L, male, age 40, was admitted to Memorial Hospital A.ugii'^t 5, loto 
complaining of a soie tongue and loss of weight of si>^ months’ duration 

Examination levealed a bulky growth involving the entire base of tongue and in- 
filtrating the light tonsillar pillar and floor of mouth Biopsj'' showed the lesion to he a 
squamous carcinoma, Grade 2 

Indication foi Ligation — Treatment consisted of radiation b> means of the radium 
element pack to both sides of the neck supplemented by insertion of gold seeds Radiation 
necrosis and infection occurred m the tongue, which w'as remoeed be cauterj excision 
November 17, 1930 As hemorrhage w'as imminent it was decided to ligate the external 
carotid artery on the right side On exposing this area, how'ever, metastatic nodes 
were encountered and the tissues were friable, due to radiation effect 

Opeiative Piocediiie — A ligature applied around the lingual artery cut through it 
The external carotid artery was lacerated, and, therefore, a Crile clamp was applied to 
the common carotid artery which was slowly occluded during a 30 minute interval The 
vessel was then ligated 

Result — Following ligation, patient developed slight incoherence of speech which 
might have been due to local tongue condition However, mental aberrations occurred , 
patient became uncooperative and unruly and required physical restraint On the third 
postoperative day, incontinence developed, followed by w'eakness of the left arm and kg 
which rapidly progiessed to complete left-sided paralysis Pulse became rapid and ir- 
regular, temperature rose to 105 8° F , and patient died 

Autopsy — Postmortem examination revealed edema of the larjnx, edema of the 
brain, lobar pneumonia, acute pleuritis, septic spleen and polyserositis 

Case 9 — C Z , male, age 45, w'as admitted to Memorial Hospital August 28, 1930, 
complaining of discomfort in the left upper ]aw and a small painless growth in the 
alveolar ridge of two months’ duration 

Evamination revealed an ulcerated, fissured, papillary growth in the posterior por- 
tion of the left hard palate and extending downward into the soft palate In the posterior 
half of the left submaxillary triangle, one node was palpable and an indefinite mass was 
noted over the left carotid bulb Biopsy of the primary lesion showed it to be squamous 
carcinoma. Grade 2 

Indication foi Ligation — Treatment consisted in radiation by means of the radium 
element pack to both sides of neck, supplemented by implantation of gold seeds into the 
primary lesion The original growth disappeared, but in October, 1930, gold filtered radon 
seeds were implanted in the neck nodes, and two months later ulceration was noted in the 
mouth at the angle of the jaw' This ulcerated area enlarged, became necrotic and ex- 
tended into the left anterior tonsillar pillar Osteomyelitis of the superior maxilla 
occurred, resulting 111 trismus and marked swelling of the soft parts Hemorrhage from 
the tonsillar area occurred April 27, 1931 On May 4, 1931, a radical neck dissection 
together with partial resection of the mandible was carried out and a 500 cc whole blood 
transfusion was given Nine days postoperative a se^ere hemorrhage occurred from 
the wound and two days later the common carotid artery w'as exposed just above the 
clavicle 

Opeiative Pioceditie — A Crile clamp was applied, slowle closed, and then ligated 
A 500 cc wdiole blood transfusion w'as gnen There was no sign of liemiplegia post- 
operatively Temperature rose to 1026“ F, pulse 130, and respirations 80, and patient 
died five days after the operation 

Autopsy — Postmortem examination show'ed carcinoma of the left superior maxilla, 
radiation slough left side of neck, bronchopneumonia, edema of the lung, septic splenitis, 
and edema of the meninges 

Case 10 — H B K, male, age 56, was admitted to Memorial Hospital August ii, 
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193I1 giving a history of an ulcer in the right side of tongue of 15 months’ duration A 
cautery excision had been performed in October, 1930, and bilateral neck dissections were 
perfoi med, but examination of the neck tissues was negative for carcinoma In December, 
1930, the tongue presented evidence of lecurrence and was again exeised In March, 
I93i> "i mass appeared m the upper part of the right neck This continued to enlarge dur- 
ing roentgenotherapy and implantation of gold seeds 

E\aminahon revealed scarring of the tongue, due to previous operations, but no 
evidence of disease In the right side of neck there was a hard fixed mass 12 cm in 
diameter It was obviously surrounding and invading the great vessels of the neck, and 
extended almost to the clavicle 

Indication joi Ligation — The case was regarded as probably hopeless, but a radical 
excision was decided upon and attempted August 17, 1931 The common carotid artery 
was ligated and the phrenic nerve divided At this stage the patient went into shock and 
died immediately 

Pathology — Examination of excised specimen revealed metastatic squamous carci- 
noma, Grade 2 

Result — Patient died immediately after ligation The excised artery showed mod- 
erate sclerosis but no thrombi 

Case 1 1 — B Z , male, age 50, was admitted to the Memorial Hospital December 
S, 1932, with a history of attacks of asthma and tonsillitis and periods of alcoholic excess, 
and complaining of a painless swelling in the right side of the neck of three months’ 
duration which had slowly been increasing in size Five weeks before admission a tonsil- 
lectomy had been performed, following which slight discomfort in his throat and a sensa- 
tion of choking on eating solid food were noted 

Eiamination revealed scars in both tonsillar regions, and m the right tonsil fossa 
there was a deeply infiltrating submucous mass 4 cm m diameter In the right side of 
the neck, anterior to the carotid bulb, a firm movable node 2j4 cm m diameter was noted 
and proven on aspiration biopsy to be metastatic carcinoma 

Pathology — Report of the operative specimen revealed carcinoma structure, too 
altered by radiation to permit diagnosis of the type 

Indication foi Ligation — Treatment was first by radium element pack exposures to 
each side of the neck followed by the implantation of gold radon seeds into the neck node 
The primary tonsillar tumor regressed completely but the neck mass persisted Secondarj 
implantation of gold radon seeds was again unsuccessful m eliminating the cervical dis- 
ease and, on June 7, 1933, a right radical neck dissection was performed A mass 5 cm 
m diameter was found overlying and encircling the carotid bulb 

Opeiative Pioccdine — The common carotid artery was compressed by digital pres- 
sure for a period of five minutes As no untoward symptoms occurred, the artery was 
doubly ligated and severed and removed with the metastatic mass The internal and ex- 
ternal carotid arteries were also ligated and severed at a point just below the level of the 
mastoid process The vagus and phrenic nerves were dissected and preserved 

Result — Convalescence was uncomplicated except for the occurrence of a slight, well 
localized area of osteomyelitis of the mandible Patient is now well and free of disease 
four years and four months from the date of ligation 

Case 12 — C S , female, age 69, was admitted to Memorial Hospital February 26, 
1932, complaining of swelling in the left neck of one year’s duration and a sore throat of 
six months’ duration 

Evamination revealed a fixed, ulcerated, granular lesion 25 cm in its longest diam- 
eter involving the left tonsillar fossa A fixed metastatic mass 5 cm in diameter was 
located in the left upper neck just below the tip of the mastoid process Biopsy of the 
primary lesion was reported as papillary epidermoid carcinoma, Grade 2, radiosensitive 
Indication foi Ligation — Treatment was carried out by divided doses of roentgeno- 
therapy to both sides of the neck given by means of a 700 K-V machine This was fol- 
lowed by the implantation of gold filtered radon seeds in the neck mass After the 
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usual radiation reaction, the prnnarj tumor regressed completely, but the original mass 
showed only partial regression and new metastatic deposits appeared lower in the neck 
The residual disease in the neck w'as again treated with gold filtered radon seeds and 
the new' nodes w'ere treated in a similar fashion Suppuration of the middle ear occurred 
and roentgenograms revealed an area of destruction in the squamous portion of the left 
temporal bone On December 30, 1935, a partial neck dissection was performed and a 
hard irregular mass 3x4x2 cm was dissected aw'ay from the carotid artery Pathologic 
examination of the material removed showed old hyaline fibrosis with few degenerated 
calcified noiniable tumor cells The w'ound broke down and a large necrotic area was 
exposed When this became cleaner a large necrotic area w'as revealed and the under- 
hing common carotid arteiy exposed Because of the danger of hemorrhage, the com- 
mon carotid arter}' was ligated March 7, 1936 

Opciativc Pioccduic — Under local anesthesia, the artery was exposed in a clean 
area 3 5 cm below the ulcer Two heavy chromic ligatures were placed around it and a 
Crile clamp between them The clamp w'as closed to within six revolutions of complete 
closure and from there on the clamp was closed a quarter of a turn every hour Five 
hours later a severe hemorrhage occurred and the clamp w'as screwed down tightly, the 
ligatures tied, and the hemorrhage controlled Slight deviation of the tongue occurred 
to the left, but no signs of hemiplegia w'ere noted A six hundred cubic centimeter whole 
blood transfusion w'as given follow'ed by an infusion and clysis The following dav 
hemorrhage from the w'ound recurred, but this was found to have its origin from the 
external and internal carotid arteries at about the level of the carotid bulb After li- 
gating these arteries the bleeding w'as controlled, but the patient went immediately into 
shock Blood pressure dropped to 90/70, unconsciousness occurred, and paralysis of the 
right arm w'as noted Death occurred without the patient’s regaining consciousness, 24 
hours later 

Result — Patient died 24 hours after combined ligation of the common carotid, external 
and internal carotid arteries on the left side Autopsy revealed, m addition to the opera- 
tive findings, softening and ischemia of the entire left cerebral hemisphere, most marked 
m the parietal area, the precentral and postcentral gyri 

Case 13 — G F A, male, age 53, was admitted to Memorial Hospital March 28, 
1933, complaining of epistaxis, swelling of the right upper neck, hoarseness and pain in 
the right side of the head of one j'ear’s duration Roentgenotherapy had been administered 
elsew'here 

Examination — Local examination revealed edema of the extrinsic larynx without defi- 
nite evidence of a primary tumor in this region There was a firm metastatic node in 
the region of the right carotid bulb measuring 5 cm in diameter Aspiration biopsy 
revealed this to be squamous cell carcinoma 

Indication foi Ligation — Treatment consisted of implantation of gold filtered radon 
seeds in the neck mass followed by negligible regression of disease A right radical neck 
dissection was performed July 17, I933, and it w'as found possible to separate the mass 
from the common carotid artery Gold filtered radon seeds were implanted in the tumor 
bed Four weeks after this operation, the w'ound broke down exposing the common 
carotid artery for a distance of 10 cm and, on September 2, 1933, in view of the danger 
of severe hemorrhage, the right common carotid artery w'as ligated 

Opeiative Piocediiie — A Crile clamp was placed on the common carotid arterj' and 
two loosely tied No 2 chromic ligatures were placed, one above and one below Gradu- 
ally, over a period of 36 hours, the jaws of the clamp were compressed Then the liga- 
tures were tied 

Result — Immediately after the sutures were tied, the patient went into coma, devel- 
oped a well marked left hemiplegia, and death occurred 48 hours later Autopsy revealed 
metastatic carcinoma of right cervical nodes, radiation ulcer, thrombosis of the common 
carotid artery, terminal lobar and lobular pneumonia and generalized arteriosclerosis 
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Case 14 — L S, female, age 60, who had been treated for coronary disease for 
several years, was admitted to Memoiial Hospital September 26, 1933, complaining of an 
enlarging, painful mass in the neck of four months’ duration 

EvamxuaUon revealed a firm, slightly nodular, moderately movable, indurated mass 
in the left lobe of thyroid, displacing the trachea slightly to the right Aspiration biopsy 
showed the mass to be cancer 

Indication foi Ligation — ^At operation, October 23, 1933, the tumor mass, 6 cm 
in diameter, was found involving the left lobe and isthmus of thyroid At one point the 
tumor was found to infiltrate the walls of the common carotid arterj' The artery was 
compressed for a period of five minutes, and as there were no untoward symptoms the 
vessel was ligated and excised together with the neoplasm The vagus nerve was dis- 
sected with some difficulty, and at this point the patient went into collapse from which she 
gradually recovered The internal and external carotid arteries were also sectioned 
above the thyroid 

Pathology — Histologic report was diffuse, anaplastic, solid, spindle and polyhedral 
cell carcinoma of thyroid. Grade 3 

Result — Postoperative course was uneventful No neurologic changes occurred One 
^ear later, October, 1934, she developed paralysis of the left vocal cord and weakness of 
the left lower extremities with exaggerated tendon reflexes on the left side There was 
no clinical evidence of recurrence of disease She was last seen in the Clinic April, 1935, 
at which time there was no change 

Case 15 — L Y, male, age 60, was admitted to Memorial Hospital May i8, 1936, 
with a history of a painful ulceration in the mucosa of the right cheek of two months’ 
duration 

Examination revealed an ulcerated, indurated, infiltrating new growth occupying the 
major portion of the right buccal mucosa, surrounded bv a zone of leukoplakia which was 
prominent also on the left buccal mucosa Moderate trismus, dental sepsis and puffiness 
in the right preauncular region were noted There was a metastatic node 2 5 cm over 
the right carotid bulb Histologic examination showed the primaiy lesion to be squamous 
carcinoma. Grade 2 

Indication foi Ligation — Treatment consisted of roentgenotherapy and interstitial 
radon to the cheek lesion and neck node This was followed by temporary regression of 
disease and local cheek recurrence in two months This was treated bj radical resection 
of the mandible and involved soft tissues A preliminary ligation of the right external 
carotid and lingual arteries was performed Further sloughing of soft tissues occurred 
and the common carotid artery was exposed in the base of the open wound Recurrence 
was again noted, this time surrounding the artery Ligation of the common carotid artery 
was performed because of danger of perforation and hemorrhage 

Operative Pioccdiitc — A Crile clamp was applied, January 15, 1937, and the artery 
compressed slowlj During the next six hours the jaws of the clamp were slowly com- 
pressed At the end of this time patient suddenly developed stertorous breathing of the 
Cheyne Stokes type He became spastic, cyanotic, and died suddenlj 

Case 16 — H J S , male, age 50, was admitted to Memorial Hospital December 9, 
1936 One and one-half years previously a sore had developed at the right corner of 
mouth This was treated with radium and healed Later on he developed nodes m the 
right neck These were excised and then treated with roentgen and radium therapy, but 
sloughing of the wound occurred with exposure of the mandible, mouth and deep neck 
structures 

Examination revealed extensive destruction of the lower half of the face and sub- 
maxillary triangle of the neck on the right side The mandible, obviouslj necrosed, was 
exposed and showed the roots of the few remaining teeth The whole area was covered 
with pale pink, coarsely granular, recurrent cancer Biopsy was reported as squamous 
carcinoma 

Indication for Ligation — Preliminary procedure, because of the potential danger of 

14 



Volume 109 
J\umber 1 


LIGATURE OF COMMON CAROTID ARTERY 


severe hetnoi rhage, prior to excision of the whole involved area with subsequent plastic 
repair 

Opciaiivc PiocediDc — Decembei 12, 1936 The right common carotid arterj' was 
exposed, under local anesthesia, in the lower part of the neck away from the wound 
A Cnle clamp was placed on the lessel During the course of 48 hours the clamp was 
slowdy closed At the end of that time the vessel was completely occluded and ligated 
wnth chromic catgut No untoward symptoms developed at any time except slight frontal 
headache 

Postopc) attve Cotnse — The carotid wound, which was packed open and not sutured, 
healed completely The patient developed pneumonia and an encapsulated pleural effusion 
from which he recovered with supportive therapy General condition improved markedl> 
and, on January 6, 1937, cautery excision of the entire lesion was performed Patient stood 
the operation well and w’as improving slowly until March 2, 1937, wdien sudden uncon- 
sciousness developed accompanied by cyanosis and severe dyspnea, and death occurred 
about 12 minutes later It w'as problematic whether death was due to larjngeal edema 
or cerebral embolus 

Result — Patient died two months and 20 days after ligation of the common carotid 
artery Cause of death unknown 

Case 17 — J R, female, age 56, was admitted to Memorial Hospital January 16, 
1935 ) complaining of an ulcer below the left ear of three years’ duration She had received 
a course of radiation for tuberculous nodes 20 years previously She had had typical 
telangiectasia, discoloration and mottling ever since her treatment but had never had 
ulceration until three years before admission She had received no treatment for the 
ulceration 

Examination revealed a typical radiation burn measuring about 15 cm just behind 
the angle of the left jaw In the center there was an irregularly round ulceration measur- 
ing 5 cm m diameter The borders were firm, partially raised, and there was infiltration 
to a depth of 6 Mm Biopsy was reported as squamous carcinoma, Grade 2 

Indication for Ligation — Twenty-nine gold seeds for a total of 49 9 me were inserted 
into the lesion Following treatment there was apparently complete regression of disease 
Another indurated ulcer developed four months later Specimen was reported as showing 
squamous carcinoma, and she was admitted to the hospital for excision of the ulcer and 
plastic repair The internal carotid artery was invaded by disease and this was accidentally 
lacerated during operation For this reason the common carotid artery ligation was 
carried out to control hemorrhage 

Opeiative Ptocediiie — The common carotid artery was compressed by digital pressure 
for a few minutes and as no evidence of cerebral anemia occurred, the artery was ligated 
The common carotid artery and carotid bulb were removed During the dissection of 
the artery from the vagus nerve, surgical shock occurred 

Result — Immediately after the operation patient developed partial temporary paralysis 
of the right arm and leg She recovered from the shock and paraljsis after 24 hours 
Patient is alive, with new metastatic disease in the left supraclavicular space, eight 
months after ligation 

Case 18 — W M , male, age 47, was admitted to Memorial Hospital June 16, 1937, 
because of a small lump in the left neck of ten years’ duration It was not painful and 
remained about 4 cm for seven years, after which time it began to increase steadily 
in size 

Examination revealed an ovoid, smooth, moderately firm mass 8 cm in its longest 
diameter in the left neck, centered over the carotid bifurcation It extended downward 
and deeply into the sternomastoid muscle and apparently under the carotid artery 
(Fig 5) Its consistency suggested a cyst rather than a tumor Partial paralysis of the 
left side of the larynx was noted 

Indication jor Ligation — Treatment consisted of external radiation The mass did 
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incision was carried out and the sternoinastoid muscle, together with the interml juguhr 
\ein and common carotid arterj, was removed with the mass Before cutting across the 
common carotid arter\ a Crile clamp was placed around it and clamped for a period of 



20 minutes No hemiplegia or untoward symptoms resulted The artery was then ligated 
just above the clavicle The internal carotid and external carotid and its branches were 
also ligated The vagus nerve was saved by dissecting it from the mass 
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Result — ^The immediate postoperative course was uneventful The wound healed bj 
first intention A definite Horner's syndrome appeared after operation, together with a 
paralysis of the left glossopharyngeal, hypoglossal, and recurrent larvngeal nerves 
Complete e3"e examination revealed no retinal changes Left pupil was smaller than the 
right and did not react to light There was slight ptosis of the upper lid There was no 
diminution of sweating on the left side of face The postoperative edema of the left side 
of the larynx was of transient nature 

Pathology — Gioss An encapsulated, multilobular tumor measuring 7x5x4 cm The 
carotid artery grooved the mass on its superficial aspect but was separable on blunt 
dissection Both a section of the carotid artery and a similar length of jugular vein were 



removed with the tumor (Fig 6) On section the mass was soft, grayish to pinkish-gray 
Though consistent anatomically with carotid body tumor, it appeared too soft and cellular 
on section The surrounding soft tissue contained a few shghtlv enlarged nodes Mio 0- 
scopic Diagnosis Carotid body tumor (Fig 7) 

Result — Following operation temperature did not rise above 100 8° F , and went 
down to normal in three days Pulse rate rose to 108, and gradually subsided, but was 
running about 88 at time of discharge, 13 days after the operation The patient is alive 
and well, six months after operation 

Case 19 — M R , male, age 27, was admitted to Memorial Hospital Clinic November 
2, 1937, with a chief complaint of repeated rather large hemorrhages from the right upper 
alveolar ridge and mucosa of cheek The patient had a fairly large birthmark on the 
right side of his face which did not change a great deal until he was age 17, when the 
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invohecl side of tlie ficc was injured w'hilc playing basket-ball bj Molently striking 
another pla^e^s bead Following tins, rapid tumor growth took place during the next 
three ye irs and at age 20, an oiieration for reino\al was itteinpted but not completed 
due to profuse bleeding, and it that time the right extcrn.il carotid arter\ was ligated 
Latei, skin grafts were applied to the right side of the fice, for the following two jears, 
nianj injections of sclerosing solutions were attempted without success At age 25, a 
right upper tooth was e\ti acted and picftise bleeding resulted, and aspiration of some of 
the blood caused a pulnionarj abscess \ week before admission to Memorial Hospital 
Clinic he* dc\ eloped simp pain in the left side followed b\ cough and expectoration and 
fe\cr of four or five da>s’ duration Coincident wuth this, bleeding occurred from the 
mucosa of the right check and upper ah coins and seseral sharp hemorrhages resulted 111 
the loss of several cpiaits of blood 

E\amwatwn — Ihe tissues of the right side of the face, including the lower ejclid, 
the zjgomatic region and the subnnxillarj area, showed a large, purplish, soft, com- 
pressible, rather hot, pulsating, caecrnous tjpc of hemangioma A portion of the skin 
of the cheek showed a good deal of scarring and well healed Thiersch grafts The entire 
lesion was about 16 cm in its longest dimension and m some areas at least 6 cm in 
thickness In the temple region there was an area of port wmc-stam iiuohcment of the 
skin In the upper right neck there was an old, well healed, obliriuc operatwe scar of the 
previous external carotid arterj ligation A loud bruit was heard o\cr the infra-orbital 
and temporal portion of the lesion The right external jugular icm was enlarged to a 
diameter of about 2 cm The right upper ahcolar ridge was granular, soft and the 
undcrhing bone crepitated, and on manipulation bleeding from this area occurred If 
patient leaned forward or lowered his litad, sharji bleeding occurred 

Eje consultation showed a right exophthalmos of zV- Mm, a pale right optic ner\c, 
and an enlarged right retinal \em Vision of the right esc was limited to distinguishing 
fingers at three feet Ophthalmic diagnosis Hemangioma of the right orbit and right 
optic atrophj 

Chest examination rescaled the phssical findings of fluid in the left chest, and a 
roentgenogram showed csidencc of the presence of an infiltration m the left base and a 
left pleurisj ssitli effusion 

Severe secondarj anemia was csidcnccd bs the prcoperatisc blood examination sshich 
showed a hemoglobin of 20 per cent, R B C 1,606,000, W B C 5,200, and considerable 
s'ariation m size and shape of the red blood cells Temperature normal, pulse 92, 
respirations 20 Blood pressure 140/50 

Digital compression of the right common carotid arterj for scscral minutes did not 
produce anj untosvard symptoms or csidencc of cerebral anemia 

ludicatioii foi Legation — Repeated, copious, and uncontrollable hemorrhages from 
the right upper alveolus and cheek 

Opoatwe P)occdutc — Under local infiltration anesthesia, the right common carotid 
arterj w'as exposed by an incision anterior to the losscr third of the stcrnomastoid muscle 
The carotid sheath ss'as incised and stripped from the arters a distance of i cm The 
vagus nerve ss'as identified and protected A rubber coscred Crilc clamp ssas placed 
around the artery and the blades compressed until the flow of blood ssas stopped 
Patient experienced no untosvard sjmptoms No 2 chromic catgut sutures ss'cre placed 
around the artery, one abos'c and one below the clamp, and the ssound packed svith 
iodoform gauze He svas returned to the svard m good condition About three hours 
later he svas gis'en a transfusion of 500 cc of blood, and 30 minutes after this transfusion 
a very large hemorrhage occurred from the mouth, the patient losing 2,000 cc of blood 
(measured) before bleeding was controlled by gauze pressure packing The patient 
immediately became unconscious Continuous intravenous saline svas started and tsvo 
citrate transfusions, one of 500 cc and another of 700 cc , svere gis en 

The next morning the Crile clamp svas removed and the ligatures tied About this 
time paralysis of the left arm and leg svas noted and patient became incontinent and 
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coma deepened In the afternoon his pupils became dilated, fixed, and some slight volun- 
tary movement was noted in the left arm However, without further bleeding, patient’s 
temperature began to rise, he developed cyanosis, irregular breathing, and he was given 
oxygen without improvement His temperature rapidly rose to 109° F and he died 

Cow sc — Ligation, transfusion, hemorrhage, lowered blood pressure, cerebral anemia, 
hemiplegia, death Final Diagnosis Angioma arteriole recemosum 

Case 20 — G B , male, age 31, was admitted to Memorial Hospital Clinic November 
2, 1928 Eighteen months before admission he had himself noted that bis left eye was 
slightly prominent and that there was some swelling of the ejehds This unilateral pro- 
trusion became progressivelj more noticeable and in September, 1927, he noted blurring 
of vision This was shortly followed by complete amblyopia of the left eye At this 
time in spite of a negative Wassermann he was given salvarsan test therapy without any 
influence on the tumor growth Several ph}'siciarts had attributed his condition to focal 



Fig 8 — Case 20 Photomicrograph showing organizing throm 
bus in the internal carotid arterj seven days after ligation of the 
common carotid arterj of that side 


infection, and in November, 1927, a tonsillectomj' was performed and, in February, 1928, 
he had treatment for sinus trouble October 15, 1928, at the Cornell Clinic, a Kronlein 
operation was performed (this consists in the temporary resection of the outer border of 
the orbit in order to afford access to a retrobulbar orbital tumor) One week later an 
exenteration of the orbit was performed and the tissue removed was diagnosed as a 
cavernous hemangioma The patient had alwajs been in excellent health His average 
weight had been maintained and his right eye had been normal 

Examination — On admission, November 2, 1928 The Avound of the left orbit Avas 
partially healed There Avas still a deep cavity about cm in diameter near the inner 
canthus, the base of Avhich Avas lined bv infected granulation tissue There Avas con- 
siderable puffiness and edema of the tissues about the external canthus, but no CAudence 
of residual tumor General physical examination A\'as negative 

He Avas given postoperative 1 adiation consisting in the application of tAvo brass filtered 
radium trays given a A\eek apart each for a total of 2,000 me hours The Avound healed 
completely and patient remained free of disease for a period of about three years 

In February, 1932, a new area of cavernous angioma Avas noted in the left cheek 
and tonsillar region, and four months later a large area measuring 4x3 cm Avas noted 
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January 1939 

in the region of the left temple This area was treated by another radium tray for 2,200 
me hours Roentgenograms taken at that time showed a cloudy left antrum with 
ill-defined walls and changes in the density of the bony structures of the orbit The 
tumor was not controlled and gold filtered radon seeds for a total of 8 me were inserted 
and followed by moderate radium reaction and considerable regression 

A 1 ear later there was renewed activity of disease in the temporal region and gold 
seeds \\ere again inserted, this time for a total of 13 me, followed by a marked radium 
reaction and \ery little regiession of disease In June, 1934, an extension of disease was 
detected m the soft tissues of the left cheek and gold filtered radon seeds, for a total of 
II me, were inserted Six months later the same area required treatment, and 10 me 
of gold seeds were inserted 

B3" Maj% 1936, disease appeared in the nasophar3’nx causing partial obstruction of 
the nares Three months later a soft mass of tumor tissue became noticeable in the left 



Fio g — Case 20 (Cavernous angioma of orbit, soft palate nasopharynx and cheek ) Moderate tumor 
regression followed ligation of the left common carotid arter> 


hard palate Stereoscopic roentgenograms of the antra at this time revealed the presence 
of a destructive process involving the four walls of the left orbit, frontal sinus, left 
antrum and z3gomatic arch Disease in these areas progressed rather slowly and was 
not influenced by the intra-oral injection of 5 per cent sodium morrhuate By October, 
1937. the mtra-oral disease had reached such an extent as to completely occlude the 
nasopharynx The cheek portion of the tumor protruded between the teeth to such an 
extent as to prevent adequate mastication and a traumatic ulcer occurred At this point, 
interstitial radium for a total of 36 me was inserted into the soft palate in the hope of 
opening a passageway through the nasophar3nx 

Indication foi Ligation — Digital compression of the left common carotid artery 
against the cervical vertebra, sufficient to cause cessation of pulsation of the temporal 
artery, did not cause the patient any discomfort, dizziness, or other cerebral symptoms , 

20 


Volume 100 
^ umber 1 


LIGATURE OF COMMON CAROTID ARTERY 


and it was decided as all other therapeutic measures had proven unsuccessful, that a 
common carotid arter}' ligation be earned out in a final attempt to bring about growth 
restraint m the tumor 

Opetahve Ptoceduie — Under local infiltration anesthesia, the common carotid artery 
of the left side w'as exposed below' the level of the omohyoid muscle, the carotid sheath 
w'as incised and a rubber covered Crile clamp placed around the vessel and closed 
Patient had no cerebral symptoms, and untied ligatures of No 2 chromic catgut were 
placed above and below' the clamp and the wound packed open Patient had no untow'ard 
sjmptoms Neurologic examination w'as negatu'e Twentj'-four hours after the opera- 
tion the packing w’as removed from the wound and the ligatures tied and the clamp 
removed Blood pressure before operation was 150/120 and remained practically the same 
after operation 

A w'eek after the first procedure, the left carotid bulb was exposed under local 
infiltration anesthesia and the common carotid artery, the bulb, the external and the 
internal arteries w'ere found to be completely thrombosed The external carotid artery 
W'as, however, ligated and a section for histologic examination was removed from the 
internal carotid artery This section showed an organized thrombus (Fig 8) 

The postoperative course has been uneventful The wound healed kindly and there 
has been slight regression of disease (Fig 9) Patient is back at work 

An analysis of the 20 cases in which the common cai otid artei y Avas ligated 
at Memorial Hospital during the years 1926-1937, show's there were 17 males 
and three females The average age w'as 50 , the youngest w'as a male, age 27, 
and the oldest, a female, age 69 The left carotid artei y w'as ligated in 13 cases 
and the right in seven cases In ten instances a modified Ciile clamp was 
applied for peiiods varying from 20 minutes to 48 hours Seven of these 
patients died between six and 120 hours postoperative An eighth patient 
died tw'o and one-half months after operation, as the result of an infected 
thiombus in the common carotid artery (Table I) 

An analysis of the immediate postoperative results leveals the fact that ii 
patients died within five days of the opeiation (Table II) In seven of the 
postoperative deaths, the Crile clamp had been used and m four instances an 
immediate ligation had been pei formed In six of these cases, death was 
preceded by the development of a hemiplegia, and in five cases the Crile 
clamp had been used The five youngest patients in the entire series aie 
included m this fatal group 

In this series, ii patients (55 per cent) died within five days of operation 
and nine patients (45 per cent) recovered Tw'o patients survived the im- 
mediate hazards of common carotid ligation only to die at a later date after 
developing sudden dyspnea, etc , one was tw'O and one-half months post- 
operative and the other, three months postoperative In one of these cases, 
the cause of death w'as undoubtedly an infected thrombus from the ligated 
artery, as a slight puiulent discharge fiom the neck wound persisted up to the 
day of sudden death 

One patient is lost to follow-up, without evidence of disease one and one- 
half years postoperative One patient is alive, with recurrent cancer, three 
months postoperative One is alive five years without evidence of disease 
One is alive and well four months, and another alive and well one month 
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M R mosum (a partial tumor) hemorrhages 24 hrs bral anemia 30 hrs after op- 

eration 

20 41 M Cavernous angioma of Growth re- — Crile clamp — No Alive 3 mos after operation 

G B orbit, nasopharynx, soft straint 24 hrs Slight regression of disease 

palate and cheek 
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postoperative Two patients died of cancer, one six months and the other tvo 
years after operation There were six patients in which it Mas necessary 
to lemove the common carotid artery at operation, and foui of these (66 pei 
cent) made uneventful recoveries From this it wmuld seem that immediate 
excision of the common carotid artery is less dangeious than simple ligation 
of the same vessel Excision probabty removes to a certain extent the dangei 
of thrombosis and embolism 

We know that postligation thiombosis of the terminal portion of the 
common carotid artery and its branches occurred in at least two othei cases , 
one, a patient, age 55, died 84 houis postoperative, and an infected aiterial 
thrombus was found at neciopsy, the other, a patient, age 41, developed post- 
ligation thrombosis extending thioughout the common carotid aitery as \vell 
as its branches Proof of this was obtained by a second opeiation, seven days 
after the fiist, at which time a section of the thiombosed internal carotid 
artery \vas removed for micioscopic study In both these cases a Crile clamp 
was used We have no definite data on the fiequency of this complication 
due to the limited number of our cases, the small number of autopsies per- 
mitted, and the fact that one dislikes performing a second operation upon a 
■well patient nierel}'- for scientific mfoimation 

The most frequent cause of death following common caiotid artery ligation 
is one form or anothei of ceiebral complication, eight patients m this senes 
developed hemiplegia, one developed convulsions That is, 70 pei cent of 
those who died shouted definite signs of cerebral involvement Only five 
autopsies tvere obtained, and m but three cases was permission granted for 
brain examination In each of these three cases edema, softening or other 
gross cerebral changes were noted Two patients definitely died of embolus 
from an infected carotid artery stump One died of hemorihage from the 
ligated end of the carotid, and in several cases edema of the glottis was a 
factor m the sudden death of the patient 

SUMMARY AND CONCLUSIONS 

(r) These facts seem to indicate that m patients vuth cancer, ligation of 
the common carotid artery as an emergency piocedure is hazardous The 
operative mortality m our senes of 20 cases v'as 55 per cent Frequent 
variations and abnormalities in the anatomy of the arteries of the neck and 
brain suggest that these gross anatomic anomalies may largely explain the 
variety of cerebral complications occurring after common carotid artery 
ligation 

(2) Collateral ciiculation outside the cranium is probably of little signifi- 
cance after common carotid artery ligation 

(3) The use of the Ciile clamp for gradual occlusion of the common ca- 
rotid artery does not improve the prognosis 

(4) Age is apparently not a significant factor in prognosis The five 
youngest patients m this senes died postoperatively Six of the nine (66 per 
cent) patients who recovered were over 50 years of age 
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(5) The most frequent cause of death (70 per cent) was a biam compli- 
cation, while embolus, hemoirhage, and edema of the glottis are frequent 
factors 111 a fatal termination Postligation thiombosis probably occurs quite 
frequently 

(6) Uncontrolled cancel, sepsis, debilitation, hemorrhage, dehydration 
and low blood piessure are factois influencing a fatal outcome following 
ligation of the common carotid aitery, but the preexisting congenital blood 
vascular supply to the biam is an important factor, determining whether life 
can be maintained after one common caiotid arteiy has been ligated 
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THE LOCALIZATION OF INTRACRANIAL LESIONS* 

THE DETERMINATION OF AREAS OF IIYPERPATHIA OP THE SCALP 

Frederic H Lewy, M D 
Philadelphia, Pa 

UtOM THF NFUnOSUnnCAI DHAUTMINTOI TIIF II03I ITAL Ot THF UNI\ FRSIT^ OF I F ^^SYL^ ANIA, I IIIU^DELPIIIA, PA 

Rei ERRED pain along the left arm in coronal y spasm or occlusion is a 
well known symptom Much more frequent than spontaneous pain, although 
not so commonly recognized, is a hypersensitive skin aiea in the first and 
second thoiacic segments Such zones aie often spoken of in terms of hyper- 
esthesia or hypei algesia However, this is not coriect, for referred pain 

exhibits qualities of its own Diaggmg the head or point of a pm over the skin 
causes an excessive, harassing pain to be suddenlj'^ experienced as soon as 
the pm approaches the skin area to which the pain is referred This pain 
lasts longei than the causative irritation and tends to spread into adjacent, 
unstimulated areas This phenomenon has been called “hyperpathia ” The 
explanation given for its occuirence has been that painful stimuli, originating 
in internal organs, enter the posteiior horns and change the character of 
sensations arising in skin and muscles of the corresponding spinal segments 
The determination of areas of hyperpathia, as outlined by Head,^ proved, 
for many years, of great assistance m the diagnosis of duodenal ulcer, gall- 
bladder, appendix and kidney pathology, etc Head refers, briefly, to two 
patients with brain tuniois, one involving the choroid plexus, the other the 
cerebellum The former showed a zone of hyperpathia over the forehead, the 
latter over the eyes and m the back of the neck In this connection. Head 
mentions that pain to deep pressure over the head is i elated to the dura, super- 
ficial tenderness to the brain itself He fails, however, to draw any conclusions 
from these two observations Kocher- called attention to the traction pain 
from falx, tentorium and the blood sinuses, and also to the participation of 
trigeminal fibers running within the dura Wilms,^ Milner^ and Vorschuetz'’ 
were the first to stress the importance of areas of hyperpathia of the scalp m 
the differential diagnosis of cranial mjuiies Although Vorschuetz refers to 
brain lesions in the title of his article, all 12 of his patients suffered from 
fractures of the skull, most of them of the base Consequently, the areas of 
hyperpathia weie confined, in his patients, to the ceivical segments 

We have determined the relationship of areas of hyperpathia of the scalp 
to the localization of mti acranial tumors, abscesses, subdural hematomata, 
arachnitides and meningeal scai formations Table I gives a survey of the type 
of lesions found in 100 patients, and Table II the location of the 79 tumors 

* Read before the Philadelphia Neurological Society, February 25, 1938 Submitted 
for publication June 3, 1938 
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The result of these examinations showed a coi relation between the location 
of the area of skin hyperpathia and the accompanying mtracianial lesion 

Table I 

DISTRIBUTION OF INTRACRANIAL LESIONS IN 
100 PATIENTS WHO PRESENTED AREAS OF 
HYPERPATHIA OF THE SCALP 


Tumors 79 

Abscesses 6 

Chrome subdural hematomata 4 

Arachnitides 5 

Scar formation 2 

Negative 4 


Total 100 


Table II 

LOCATION or 79 INTRACRANIAL TUiMORS 


Frontal 23 

Central 6 

Parietal 12 

Occipital I 

Temporal 9 

Falx 2 

Parasellar 10 

Sphenoid 5 

Cerebellar 7 

Angle 3 

Fourth ventricle i 


Total 79 

Figuies I and 2 show the sites of the areas of hypei patina as actually 
found m patients with tumors of the respective parts of the brain The exact 
shape of the skin areas varies in different cases, and the relationship of the 
scalp zones to the undei lying intracranial process is an approximate one Al- 
though the area of hyperpathia does not represent the exact location of the 
tumor, It gives a sufficient indication of the region where the bone-flap should 
be turned down Statistics show that the majority of brain tumors exhibiting 
areas of hyperpathia of the scalp were tumois above, at, or just below the 
surface of the brain, often involving the meninges directly or indirectly One 
tumor, although deep seated, was accompanied by an area of hyperpathia A 
possible explanation for this exception is that the middle cerebral artery was 
imbedded in the tumor 

In two types of tumors, those of the cerebellum and of the sphenoidal 
ridge, the localization could be outlined more accurately The majority of 
the tumors of the posterior fossa affect, in some way, the cenucal roots and 
cause a hyperpathia in C 2-4 However, deep-seated cerebellar tumors, pro- 
ducing traction on the tentorium, show, in addition 01 exclusively, a circular 
hyperpathia over the forehead or above the eyes, as described m Head’s 
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patient In tumors of the sphenoidal ridge, a careful sensory examination, 
including electiical methods, may help in determining whether the first division 
of the fifth nerve is involved, that is, whethei the tumoi is confined to the 
lessei wing, or whether the lesion encroaches upon the second and third 
divisions 111 the neighboihood of the foramen rotundum and foiamen ovale 
Such a differentiation may change the suigical approach 



Brief histones of six cases, herewith appended, may illustrate the specific 
field of application of this method 

CASE REPORTS 

Case I — No 36136 M , male, age 62, was admitted to the hospital in stupor He 
had had a vague history of headache and failing vision for some weeks, and showed 
increasing dulness and sleepiness Examination revealed subnormal temperature, slow 
pulse, papilledema of 2D , and a questionable weakness of the left extremities He had 
an area of hyperpathia over the right frontoparietal region At operation an abscess was 
found in the indicated area 

Case 2 — No 32917 C , male, aged 47, presented a peculiar picture He seemed to 
have a tumor around the optic chiasm, possibly involving the corpus callosum and both 
frontal lobes, the left more than the right He had a slight right facial weakness and 
bilateral exophthalmus, but the right eye bulged more than the left There were 5D 
papilledema on either side The area of hyperpathia pointed to the lower portion of the 
left frontal lobe The ventriculogram suggested a right occipital tumor which was not 
found at operation The autopsy revealed an extensive cystic glioma at the base of the 
left frontal lobe, which had destroyed the left corpus striatum and invaded the corpus 
callosum 

Case 3 — No 29279 A , male, age 26, presented a problem of differential diagnosis 
between a sub- and a supratentorial tumor Epileptic seizures of the prefrontal type, 
convergence reaction of the stretched arms and slight drop of the left arm, decrease of 
optic nystagmus at right gaze pointed to the right hemisphere , bilateral weakness of the 
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sixth nerve and weakness of the motor branch of the fifth nerve, a tendency to fall and 
to deviate to the left with closed eyes suggested a subtentorial lesion The area of 
hyperpathia was situated above the right concha Operation revealed an astrocytoma in 
the anterior portion of the right temporal lobe 

Case 4 — No 30771 F, female, age 34, had noticed a graduall}’^ increasing ex- 
ophthalmus of the left eye and a swelling over the left zygoma for five months The 
distribution of the area of hyperpathia in the face (Fig 3), within which the time ex- 
citability of touch and pain points was increased in comparison with the opposite side, 
indicated a tumor originating from the lesser wing of the sphenoid The tumor, an 
osteoma, which had its origin from the most lateral part of the lesser sphenoidal wing, 
had perforated the roof of the orbit and pressed upon the orbital fissure 




Fig 4 — Location of area of hyperpathia 
in the distribution of the second and third 
divisions of the fifth nerve in a parasellar 
tumor, involving the region of the foramen 
ovale and rotundum and covering the greater 
sphenoidal wing 


Case 5 — No 37199 L, male, age 25, showed exophthalmus of the left eye, and 
weakness of the seventh and twelfth nerves Hyperpathia was found in the distribution 
of the second and third divisions of the fifth nerve (Fig 4) Touch and pain points were 
not diminished in number, and showed a normal threshold but increased time irritability 
A tumor of the greater wing of the sphenoid, involving the region of the foramen 
rotundum and foramen ovale, was suspected Operation revealed a parasellar menin- 
gioma covering the greater wing of the sphenoid 

Case 6 — No 30835 McC , male, age 56, represents one of the cases which is listed 
as negative He presented a slowly progressing paresis of the right side of the body with 
left-sided hemianopsia The neurologic diagnosis was a right-sided fibroblastoma with 
signs of contrecoup No area of hyperpathia was demonstrable No tumor was found 
at operation The later development stressed the probability of a thrombosis 

Comment — ^With the exception of the lower occipital areas, the pain seems 
to be referred to the skin over the distribution of the fifth nerve Its ophthal- 
mic branch supplies the dura over the convexity of the hemispheres and at the 
base of the anterior fossa as well as the falx by way of the ethmoidal filaments 
and the recurrent ramus of the tentorial nerve (McNaughton®) The re- 
current branch of the first division provides the tentorium and its venous 
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sinuses The lecinrent ramus of the second, and the spinal lamus of the 
thii d division innei vale the dura at the base of the medial fossa The anatomic 
data explain the specific an angement of the areas of hypei pathia, not the least 
why eeiebellai tnmois next to the tentoimm have their skin lepiesentation 
ovei the foiehcad Theie is, fuitheimoie, an unceitam factor m the pait 
played by the vascular sensibility m the appeal ance of areas of hyperpathia 
Penfield,’^ and Penfield and Norcross® outlined areas of referred pain on 
the scalp by stimulating the dural sinuses, the middle meningeal artery or its 
branches and some places low in the temporal and frontal lobes Fay® 
delineated aieas of lefened pain m the face by electric stimulation of the 
carotid arteiy and its branches near its bifurcation 

CONCLUSIONS 

The determination of aieas of hyperpathia of the scalp is a simple and 
helpful diagnostic method m localizing intracianial processes Of course, its 
value should not be ovei estimated It is not intended to replace any of the 
recognized piocedures of a thorough neurologic examination Howevei, it is 
a great aid m comatose conditions and gives an additional confirmation to the 
clinical diagnosis when piesent, a warning when absent 

This IS equally true m tumors, abscesses, cbronic subdural bematomata, 
aiachnitides, and meningeal scar foimations, insofar as they are situated 
above, at or just below the brain surface 

The coi relation between the areas of hypei pathia and the locus of the 
intracranial lesions is very good in some cases, approximate in others 

A diagram is given showing the site of the areas of hyperpathia, found in 
intracranial processes of diffeient location 

The method is of special value in the differential diagnosis of supra- and 
infratentorial tumors, m the finei localization of cerebellar and sphenoid ridge 
tumors, and in the differentiation between neoplasms and vascular processes 
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SPINAL SUBARACHNOID INJECTION OF ABSOLUTE ALCOHOL 
FOR THE RELIEF OF INTRACTABLE PAIN=" 

WiLLiAAi Pitts, M D , 
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Jefferson Broavder, ]M D 
Brooklyn, N Y 

FROM THE DEPARTMENT OF NEOROSURGERT, KINGS COUNT! HOSPITAL BROOKLYN, N T 

In 1931, DoghottP reported that pain, produced by a great vanety of 
pathologic states, could be relieved by the spinal subarachnoid injection of 
absolute ethyl alcohol This form of therapy was shown to be paiticularly 
applicable to pain referred to the lower extremities and the lower half of 
the trunk Alcohol was chosen as the therapeutic agent since its specific 
gravity peimitted the opeiator to “layer” it on the upper surface of the 
cerebrospinal fluid AVithni the spinal subaiachnoid space With a single 
injection one could, thereby, physiologically mteriupt a relatively large num- 
ber of spinal neive roots and to a degree control the narcotizing effect by 
varying the quantity of alcohol introduced The method seemed to merit 
a trial, since yearly, appi oximately 25 patients with metastatic malignant 
disease of the vertebral column associated with unrelenting pain were ad- 
mitted to the Kings Count}'’ Hospital for treatment During the ensuing 
years (1932 to 1935, inclusive) 38 such patients were treated by the injection 
of alcohol into the spinal subarachnoid space, using variable quantities and 
different concentiations of the drug No well systematized records were 
kept as to the exact changes in the motoi and sensory functions produced, 
nor as to just how long these changes peisisted following the alcohol injec- 
tion Since it was evident that our results were not as favorable as those 
reported by others (Stern,^ Yeomans,® Saltzstein,"^ Dunphy and Alt,® Green- 
hill and Schmitz® and Abbott'), it was decided to study in detail a series of 
patients thus treated 

From July, 1935, to July, 1936, 18 patients were selected, all of Avhom 
complained of pain about the lower abdomen, hips, buttocks or down the 
lower extremities as a result of metastatic malignant disease Neurologic 
examinations were carried out befoie the alcohol was injected, immediately 
after the completion of the injection, three hours later, at the end of 24 
hours and thereafter according to the changes produced by the alcohol Tavo 
positions for injection were used, one in Avhich the sacral area Avas the high- 
est point of the spinal axis, and a second m Avhich the spinal column Avas 
lateially flexed in such a manner that the cervical and sacral regions Avere 
kept well below the site of the injection In no instance in this senes Avas 

* Read before the Section of Surgery, New York Academy of Medicine, November 6, 
1936 Submitted for publication May 20, 1938 
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the alcohol intioduced at a level highei than the twelfth thoracic vertebral 
inlci space Since two positions foi injection w'eie employed and since 
significant neuiologie and theiapeutie dispaiities lelativc to each weie noted, 
the technic and the lesnlts wall be presented sepaiately 

The fiist 12 patients in this senes weie tieated by the method m which 
the lumbosacral legion W'as placed at a highei level than the site of the 
injection The distribution of the pain suggested that it w'ould be necessary 
to bung the alcohol m contact wnth the low^ei lumbai and the sacral spinal 
loots and, fuithermore, we weie consideiahly influenced in the choice of 



Tig I — (A) Illustr^t^l^, the position used 1)\ Grctnhill mil Schmitz m which the 
lumhosascral area (a) was sharplj eletalul lit a pad (B) Position for injection described 
in text as Jfethod I, the sacrococcjKtal ref.ion (h) hemp the highest point of the spinal 
axis (C) Authors concetit of the le\el to which the alcohol rises following an injection 
into the subarachnoid space at the second Inmhar verichral interspace (c) (O) IHus 

trating the zone of cutaneous analgesia produced hj the injection of i cc of absolute 
ethjl alcohol tilth the patient in position B 

this method by the lesults repoited by Gieenhill and Schmitz,® wdio advo- 
cated the elevation of the hips at the time of tlie injection (Fig i-A) The 
details of this technic follow and will be referied to as Method I 

Method I —The patient is placed on a table wath the painful side upper- 
most The table is tilted to approximately 30° so that the coccygeal region 
IS the highest point of the vertebral axis (Fig i-B) A spinal puncture is 
peifoimed through one of the lumbar vertebial interspaces, the space selected 
varying with the distiibution of the pain One cubic centimetei of absolute 
ethyl alcohol is slowdy injected in such a manner that one minute is required 
for the actual injection, caie being taken not to inject air The patient is 
left m the position of injection for 4S minutes and then kept flat in bed for 
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i6 hours As an illustration of our experience with this method the following 
case IS piesented 

Case Report — Cai ciuoiiia of the Body of the Utcnis Hystei cctoiiiy Rocntgcuo- 
fhetapy Eulmged hvei , jaundice No t oeiitgeiwgi aplttc evidence of iiictastasis Pam 
ovc) the light litiiibosacial icgioii, light hip, light gioiii and dozen the postciioi aspect 
of the light thigh to the knee Snbaiachiioid injection of i cc of alcohol Iinincdiatc 
iclicf of pain zvith analgesia of skin cones supplied by the light spinal iicivcs S 4 and S 5 
Pcisistcnt niinaiv and fecal incontinence Retuiii of pain 40 lioiiis aftci alcohol injection 

E G, female, age 53, had had a hjsterectomy performed in August, 1935, for car- 
cinoma of the body of the uterus Following the operation she was gnen a course of 
roentgenotherapj Four months later, in December, 1935, she was admitted to the 
Kings Count}' Hospital, complaining of pain in the right lumbosacral region, right hip, 
right groin and dowm the posterior aspect of the right thigh to the knee The pain had 
been present for tw'o months and had gradually increased m severity It w'as a dull, boring 
pain w'hich varied in intensit} and at the time of admission w’as totally incapacitating 

Physical Examination disclosed a w'ell developed, but poorlv 
nourished, thin female, obvioush in severe pain There was an 
icteric tinge to the sclerae, the liver edge was palpable 7 cm 
below the costal border but no intra -abdominal nodules w'eie felt 
The abdominal w'all w'as thin and relaxed There w'as a w'ell 
healed supiapubic surgical scar Neurologic examination revealed 
no abnormal findings except for the absence of the abdominal 
reflexes 

Piocednie — The patient w'as placed on a table with the right 
side uppermost and the table w'as tilted to a 30° angle, elevating 
the lumbosacral region One cubic centimeter of absolute ethyl 
alcohol was injected into the thecal sac at the level of the second 
lumbar \ertebral interspace Before one-half of the alcohol had 
been injected she experienced a burning sensation over the hip, 
thigh, leg and foot on the right side This sensation lasted about 
one minute, graduall} fading to a w'arm glow' Within two min- 
utes after completion of the injection, she became aware of a 
numb feeling over the right lumbosacral region, right hip and 
the right thigh The relief from pain was instantaneous and quite 
dramatic 

Immediate examination revealed analgesia over the cutaneous 
zones supplied by the spinal nerves S 4 and S s on the right side, 
without any other demonstrable neurologic changes (Fig 2) 

During the ensuing 24 hours, the patient had no pain but the 
urinary bladder became distended and required catheterization 
After 40 hours of relief, the original t}pe of pain returned and 
continued in spite of large doses of opiates The analgesic and anesthetic zone as 
described persisted Overflow urinary incontinence and occasional!} fecal incontinence 
continued until death, ii da}s following the injection of alcohol 

Comment — Tw'elve patients w'ere heated by this method, and the example 
presented heie is, m general, 1 epi esentative of the lesults obtained Six of 
these patients had carcinoma of the cerv'ix w ith local extension of the malig- 
nant process There w'as one case each of the follow'ing conditions Carci- 
noma of the body of the uterus with metastasis , carcinoma of the breast 
with metastasis to the spine, Hodgkin’s disease involving piincipally the 
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low Cl letiopeiiloneal and pelvic lymph nodes, carcinoma of the left lung with 
metastasis to the lumbosacral spine, sarcoma of the ilium and lumbosacral 
spine and hypei nephi oma with metastasis to the spine Eighteen injections 
were given by employing Method I Eight patients received one injection 
each (two of these latei leceived injections by Method II) , two received two 
injections each, and two had thiee injections each Four of the 12 patients 
weie paitiail}' lelieved of then pain foi twm wrecks 01 less, five W'ere benefited 
for appioximately foui w'eeks and tw'O w^eie improved for eight weeks In 
all cases the lelief w'as immediate, but in no instance w'as theie complete 
relief of pain foi a longer peiiod than 24 houis Nine of the 12 patients in 
this gioup had urinary retention with overflow incontinence as a result of 
the alcohol injection Six of these had analgesia over the cutaneous zones 
supplied by spinal nerves S 4 and S 5 on the side uppermost at the time of 
the injection In these six patients, the urinaiy bladder dysfunction per- 
sisted foi fioin tiiiee to foui weeks, wdieieas the remaining three who show'ed 
no loss of cutaneous sensation legamed control of the uiinaiy bladder 111 a 
week to 10 daj^s Two patients of this group lequired coidotomjq since the 
pain was not favoiabl}^ influenced by lepeated injections of alcohol 

Due to the obviously pooi lesults obtained by the use of Method I and 
the frequency of the disturbing sphincteric complications, it was decided to 
try a method, the details of wdiich follow and wdiicli w'lll be referred to as 
Method II 

Method II — The patient is placed on a table in the latei al position wnth 
the affected side uppeimost A fiim pad is placed beneath the low'er thorax, 
thereby flexing the spine latei ally as much as possible (Fig 3-A) The pad 
IS placed in each individual case so that the apex of the scoliosis w^as three 
veitebrae above the site of the entiance into the spinal canal of those roots 
wdiich are to be naicotized The spinal punctuie was performed through 
the tw^elfth thoiacic, first, second, third or fourth lumbai vertebial inter- 
space according to the distribution of the pain A slow' injection of i 5 cc 
of absolute ethyl alcohol w'as given in such a manner that two minutes are 
lequiied foi the actual injection The patient is left in the position of 
injection for 45 minutes and then kept flat in bed for 16 hours As an 
illustration of our expei lence wnth this method the following case is presented 

Case Report— Cajci/iowa of the Utcuts Rociitcjeiwthoapy and laduim implanta- 
tion Pam in the towci Inmbai icqion, tight gluteal tcgion and down the antei omedial 
aspect of the tight thigh Snbatachnotd injection of 1 5 cc of absolute ethyl alcohol, 
light side iippciniost Immediate lelicf of pant Pcisistcnt analgesia ftom T ii to L 3 
inclusive Absent light knee jet I with zacal ness of the light loivei cxttcmity Headache 
Pam m the left sacro-tliac tcgion and gluteal fold Sitbai achnoid injection of 1 5 cc 
absolute ethyl alcohol, left side uppeimost Immediate tclicf of pain Pcisisient analgesia 
ftom T 10 to L 3 inclusive Absent left knee jcik zvith zocalncss of the left lozuei ex- 
it emity Recuitencc of pain thice and one-half months aftci injection 

I D , female, age 41, was admitted to the Kings County Hospital March 24, 1936 
A diagnosis of carcinoma of the cervix had been established 16 months previously and 
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she was given roentgenotherapy and radiotherapj'' Four months prior to the present 
admission the patient began to have pain over the lower lumbar spine, the right gluteal 
region and at times down the anteromedial aspect of the right thigh to the knee The pain 
was described as dull, deep-seated and boring in character For a short period, mod- 
erate relief from pain could be obtained bj medicinal sedation , however, for two months 
just preceding admission, narcotics had failed to relieve the continuous pain 

Physical Examination revealed a well-developed, obese female, obviousl}’’ in pain, 
but not acutely ill Neurologic examination disclosed no abnormal findings No roent- 
genographic evidence of metastases was demonstrable 

Piocediue — The patient was placed on a table with the right side uppermost A 
firm pad was placed beneath the left lower thorax in such a manner as to produce a 



Fig 3 — (A) Position for injection described in the te\t as Method II (a) site of 
the injection and (a ) highest point of spinal axis (B) Author s concept of the zone 
of maximum concentration of alcohol (b ) tihen introduced at (b) second lumbar vertebral 
interspace The maximum effect of alcohol so introduced is halfviaj between the point 
of injection and the apex of the scoliosis (C) Average zone of cutaneous analgesia 
demonstrable following an injection of i 5 cc of alcohol by Method II The sacral area 
IS not affected 

scoliosis With the apex of the curve at the posterior spinous process of the first lumbar 
vertebra A slow injection of i 5 cc of alcohol was given into the third lumbar vertebral 
interspace The patient experienced a warm feeling over the anterolateral aspect of 
the uppermost thigh This warm glow slowlv spread downward to the ankle and upward 
to the site of the injection, then gradually subsided after three minutes, giving way to a 
“sleepy” sensation over the same area The patient was left m the position of injection 
for 45 minutes and was then kept flat in bed for 16 hours 

Immediately following the injection an examination revealed an area of analgesia 
over the right side implicating the cutaneous zone supplied by spinal nerves T 10 to L 3 
inclusive, an absence of the light knee jerk and a mild weakness of the right lover 
extremity Appreciation of touch was blunted but not complete^ lost over any portion 
of the affected area Within 15 minutes, there was a definite recession of both the upper 
and the lower levels of the analgesic zone, more marked, however, at the upper border 
of this area Within 16 hours, the cutaneous analgesia had receded to the area sup- 
plied by spinal nerves L i, L 2 and about one-half of L 3 (Fig 4) There was no dis- 
turbance of function of the urinary bladder Several hours after the injection the patient 
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inadvcrteiitlj raised hci head and iniinediatd3' experienced i mild licadaclic which lasted 
for three hours On the da}' following- the injection, she w'as able to walk about although 
there was some weakness of the right lower cxtremitv After 72 hours the right knee 
jerk could he obtained and she was discharged from the hospital free from pain Seven 
da\s latci she was readmitted, complaining of dull, persistent pain o\cr the left sacro- 
iliac area extending over the left buttock The pain was sc\erc enough to disturb sleep 
and had been picsent for fi\e dajs There had been no recurrence of pain on the right 
side 

An examination at this time, ii da}s after the first injection, failed to reveal anj 
motor weakness of the right lowci extremit} and the cutaneous analgesic zone remained 
the same as on the daj of discharge from the hospital A second spinal subarachnoid 
injection of i 5 cc of alcohol was given through the third lumbar interspace, with the 
left side uppermost ind with the pad under the flank m such a position as to produce 




Fig 4 — Illustr'itinj, the zone of cutnncoiis 
'inalgesi'i folIo\Mng nn injection of i 5 cc of 
'ilcohol b> Method II (right side upiicrmost) 
ArcTs of recession mdicnted it cither end of the 
inilgesic zone 




Fir 5 — Illnstnting the residinl irei of 
nmlgcsn on the right side nnd the zone of 
iii'ilgcsn on the left side produced hj the second 
injection of I 5 cc of ilcohol The ireis of 
recession on the left side nre indicited 


scoliosis with an apex at the posterior spinous process of the twelfth thoracic vertebra 
After o 7 cc of alcohol had been introduced, she complained of a burning sensation m the 
left foot which graduallj rose to the left buttock but this disappeared in three minutes 
Again the relief of pain was immediate She was kept m this position for 45 minutes and 
then flat in bed for 16 hours There was a mild headache for one hour 

Immediately after the injection, an examination revealed analgesia and diminution 
m the appreciation of touch over the cutaneous zone supplied by the left spinal nerves 
T 10 to L 3 inclusive (Fig s) , a mild weakness of the left lower extremity and an 
absence of the left knee jerk Within 24 hours, the upper lev'el of the analgesic area had 
receded two dermatomes and the motor weakness was not enough to interfere with 
walking There was mild headache for five days following the injection Six dajs 
after this injection the patient was discharged from the hospital free of pain and was 
able to walk with a slight limp, favoring the left side 

Four weeks after the injection for the left-sided pam and six weeks after the injection 
for the right-sided pain, she returned for reexamination The areas of cutaneous 
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analgesia were found to be as illustrated in Fig 6 There bad been no recurrence of the 
original pain and her onh' discomfort was an occasional “bearing down feeling in the 
rectum” The left knee jerk could now be elicited but this reflex was less brisk than 
the corresponding reflex on the right side and there w'as still a demonstrable weakness 
of the left lower extremity The patient remained pain-free for a period of three months 
after the last injection At the end of this time she had a recurrence of the original pain 
which persisted until her death, five and one-half months following the last injection 

Comment — This case illustrates Avhat may be accomplished by Method II 
A reinjection of alcohol would probably have been of value at the time of the 
recuiience of the pain but at this time the patient was not undei our care 
Eight patients were tieated by Method 
II, howevei, two of these had been 
pieviously injected by Method I Two 
patients in the second group had cai- 
cinoma of the cervix and theie was 
one each of the follownng conditions 
Carcinoma of the Auilva wnth extension 
into the pelvis, carcinoma of the pros- 
tate with local recun ence, hyperneph- 
loma with metastasis to the pelvic 
bones and caicinoma of Baitholin’s 
gland with extension into the pelvis 
Eight patients leceived 15 injections 
by Method II The dosage of alcohol 
used in eight injections was i cc , m 
one instance 2 cc and in the lemainmg 
SIX It was I 5 cc One patient in this 
group was given thiee injections of 
alcohol (dose i 5 cc ) within a single 
month, and she was pain-fiee for only 
a total of 20 days of this 30-day period 
by Method II, was the case of I D used as the illustiation for this method 
Four of these eight patients weie jjain-fiee foi fiom one to thiee and one- 
half months , three had 1 elief from pain foi from seven to 1 5 days and one 
was comfortable for less than a week Theie was not a single instance of 
uiinary bladder 01 rectal incontinence in this gioup of cases Changes in 
the deep reflexes w^ere noted following six of the 15 injections and m thiee 
of these six instances, definite motor paiesis of the affected low^er extremity 
could be demonstrated In one case, this motor w^eakness persisted foi one 
month Follownng 14 of the 15 injections given by Method II, cutaneous 
analgesic zones embracing two to nine dermatomes could be demonstrated 
This distmbance of appreciation of cutaneous stimuli (pain and temperatuie) 
was quite variable m its duration, lasting from a few^ hours in some to more 
than three months in othei instances As lecoided by Dunphy and Alt,' 
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tlie most complete lelief fiom pain was noted m tliose cases m which the 
resultant analgesic zone corresponded to the distribution of the pain 

Di'scusswn — From time to time, a method for the control of pain has 
been advocated, which for a period retains a certain degiee of popularity 
only to give w^ay to new^ei and seemingly better piocedures Up to the present 
time, the outstanding measuies have been (i) The administration of opium 
and its derivatives, (2) rhizotomy, (3) paravertebral injection of alcohol, 
(4) various opeiations upon the sjunpathetic nervous system, (5) cordotomy, 
and (6) spinal subaiachnoid injection of alcohol Each of these measures 
has meiit when applied to properly selected cases but not infrequently results 
111 failuie if used indiscrunmatel}'' The opium derivatives aie commonly 
employed and everyone is familiar wuth their progressive ineffectiveness, 
intradmal section of the posterioi spinal loots is often undesirable since a 
laige number of loots must be divided to interrupt the wude-spread, pam- 
carrying patlnvays from a paiticular zone, paravertebi al alcohol injection is 
technically difficult, painful, and is effective only m the hands of a few, 
sympathectomies and sympathetic ganghonectomies are uniehable from the 
standpoint of relief of pain except m a limited group of diseases, cordotomy 
IS theoretically and practically the pioceduie of choice, piovided that pain 
appears during the early course of the malignant disease, how’^ever, such an 
operative procedure is not infrequently contraindicated because many pa- 
tients w'lth malignant disordeis have pain only during the terminal phase of 
their disease, lastly the spinal subaiachnoid injection of alcohol is a pro- 
cedure of simple execution but attended w’lth dire results if improperly con- 
ducted As has been stated, several authors have repoited satisfactory relief 
from pain by employing this method, especially the constant boiing pain 
associated wuth extension of malignant diseases about the lumbosacral plexus 
and the lumbai vertebral column More lecently, scattered case reports, as 
w^ell as our obsei vations, indicate that urinary and fecal incontinence is not 
an uncommon complication followung this procedure Tureen and Gitt® 
reported the occurrence of a “cauda equina syndiome” following the sub- 
arachnoid injection of alcohol and refeiied to a similar obsei vation by Sloan 
The foiinei authors described a patient wuth “sciatica” wdio had received an 
injection of i cc of absolute ethyl alcohol into the lumbar thecal sac wuth 
the hips in a sharply elevated position The injection w^as follow'ed by relief 
of pain for three weeks but the patient had urinary incontinence for six 
weeks (date of last examination) Sloan^o described a soinewdiat similar 
experience with lectal and vesical sphincter paralysis that had persisted for 
eight months Dogliotti® observed that wdien the sacial zone w'as placed at 
a highei level than the point of injection into the lumbai thecal sac, urinary 
incontinence frequently occurred Stern- stated that “a transitoiy sensory 
paralysis of the bladder and rectum may occur with injections betw^een the 
second and thud lumbar spine This can be avoided by limiting the dose 
at this level to o 5 cc ” Oui experience differs fiom Stern’s in that urinary 
incontinence w^as not encountered following five injections by Method II 
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through the second lumbar interspace, using doses of i, 15 and 2 cc On 
the other hand, nine out of the 12 patients had urinaiy incontinence follon- 
ing the injection of absolute ethyl alcohol by Method I Our results indi- 
cate that vesical and lectal sphincter disturbances are due to a position of 
the patient at the time of the injection which permits the alcohol, m a con- 
centrated foim, to reach the sacral subarachnoid culdesac, thereby affecting 
the sacial spinal loots on both sides (Fig I-C) It is true that, most often, 
only unilateial disturbance of cutaneous sensation can be demonstiated fol- 
lowing an injection by Method I (Fig I-D), honevei, bilateial changes 
(analgesia of cutaneous areas supplied by spinal neives S 3", S 4 and S 5) have 
been observed m two patients that were injected by this method (cases not 
included m this series) The observations following the 33 injections given in 
this series, lead us to believe that the site of the injection and the quantity of 
absolute ethyl alcohol used (not exceeding 2 cc ) plays a ver}'" minoi role m the 
production of fecal and urinary incontinence and that this most disturbing 
complication can be easily avoided if the lumbosacral area is kept well below 
the level of the site of the injection (Fig 3- A) In those instances in which 
It seems necessaiy to block the lower lumbar and the sacral spinal loots in 
order to relieve the pain and m which cordotomy is inadvisable, the patient 
should be warned that an attempt to relieve the pain by alcohol injection will 
probably result m urinary and fecal incontinence 

Following the injection of i 5 cc of alcohol under the conditions desciibed 
in Method II, a wide zone of cutaneous analgesia (and in some instances also 
hypesthesia) appears within tvo minutes, but after 10 to 15 minutes the upper 
and lowei margins of this zone will have receded from two to three deimatomes 
respectively Usually this recession is greater at the upper border For 
example, as in the case used to illustiate Method II, the residual demonstiable 
effect of the alcohol on the spinal neive roots began at the level of the site of 
injection and extended cephalad three dermatomes fiom this point This no 
doubt IS due to the greater concentration of alcohol at this level and it is our 
belief that this narcotizing action of alcohol on spinal nerve filaments takes 
place within the arachnoid sleeve that is prolonged over the nerve roots The 
fibers carrying pain and temperature are less well protected by myelin and con- 
sequently are more susceptible to the action of the alcohol When a large 
dose (over i 5 cc ) of alcohol is used, the concentration of the drug in the 
arachnoid sleeve is great enough to affect all of the dorsal root fibers and in 
some cases the motoi roots as well Diminution to absence of deep reflexes 
may be found on the affected side, howevei, impairment of motor function is 
seldom of sufficient degree to cause concern These results indicate that 
the margin between the amount of absolute ethyl alcohol necessary to relieve 
pain and that which produces damage of the anteiior spinal roots is very small 
Absolute ethyl alcohol introduced into the subaiachnoid space produces a 
cellular reaction which may be as gieat as 2,500 cells per cubic millimeter of 
cerebi ospmal fluid There is usually an associated mild systemic febiile reac- 
tion which subsides in from 24 to 48 hours Unless the patient is kept abso- 
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lutcly flat 111 bed, as outlined undei the description of the methods employed 
in this senes, headache may he quite troublesome When the indications foi 
icpeatcd injections are present, as foi bilateral pain, the injections should he 
given one week apait Relief of pain foi two months should be considered a 
good lesult and m instances where the pain leturns aftei an interval of free- 
dom, a second injection is indicated 

CONCLUSIONS 

The spinal suhaiachnoid injection of absolute ethyl alcohol for the lelief 
of pain is useful m piopeily selected cases Only patients having incurable 
malignant disease should he subjected to this most capiicious procedure A 
careful analysis of the pain-carrymg pathways involved m each patient must 
he made hefoie attempting to lelieve the pain by such an injection Charts 
and diagiams available m standaid textbooks are often helpful in detei mining 
the segments to he “blocked ” The position of the patient at the time of the 
injection should he such that the alcohol ^\Ill not affect the root filaments of 
the sacral spinal nerves The quantity of alcohol used at a single injection 
should never he more than 2 cc and pieferahly not moie than i 5 cc In- 
jections of doses smallei than i 5 cc should he tried until familiarity with the 
proceduie has been gained Records of the exact motoi, sensory and the 
vesical and 1 ectal sphinctei changes produced by the alcohol should he kept for 
lefeience, when and if futuie injections are required 
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RECURRING PERITONITIS FOLLOWING OPERATIVE 
REDUCTION OF A STRANGULATED INGUINAL HERNIA^ 

CURE FOLLOWING RESECTION OF THE DAMAGED LOOP 

Richard H Meade, Jr, MD 
Philadelphia, Pa 

Case Report — H S, male, age 39, was admitted to the sen ice of Dr Edward 
Crossan at the Episcopal Hospital March 3, 1936, w’lth an incarcerated inguinal hernia 
of 3d hours’ duration For 17 years, he had had a right inguinal hernia w'hich he had 
kept reduced by means of a truss The onset of his present difficulty had been charac- 
terized by abdominal pains which awoke him the morning of the day before his ad- 
mission Vomiting soon followed and that evening he noticed a lump in the right 
inguinal region and the pain became most marked there Gas was passed by rectum 
until SIX or eight hours before admission On examination there was evidence of con- 
siderable fluid loss, rapid pulse and subnormal temperature There was a tense, tender 
mass the size of a walnut m the region of the right inguinal canal The abdomen was 
slightly distended and no borborygnius could be heard Before taking the patient to 
the operating room, an intravenous infusion of 500 cc of normal salt solution was given 
and a Jutte tube passed into his stomach 

Opel afwu — March 3, 1936 Under local anesthesia, the inguinal canal was opened 
and a blue-black mass exposed Constriction of this herniated tissue w’as found at the 
internal ring Liberation w'as accomplished by incising the ring The sac w'as then 
opened and found to contain a very short loop of blue-black ileum with a normal appear- 
ing mesentery The surface of the gut had a distinct sheen After liberating the in- 
testine from all pressure and covering wuth gauze soaked in warm salt solution, there 
was a definite improvement m color, characterized by the appearance of light red streaks 
on the antimesentenc surface This improvement continued, and after 20 minutes of 
repeated observations the appearance was so good that it was thought that complete 
return to normal w'ould occur Peristaltic waves were seen to pass up to this loop 
and 111 an irregular manner pass along it The loop was then returned to the peritoneal 
cavity and the hernia repaired with catgut by the Ferguson technic after excising the 
sac and closing the peritoneal defect 

Subsequent Couise — Recovery was characterized by a persistent fever of 101° to 
102° F for the first four days, during which time intra\enous fluids and suction drainage 
of the stomach were employed His wound healed by primary intention and he was 
discharged on the nineteenth day in good condition 

Following his discharge he had intermittent attacks of epigastric pam of fleeting 
nature On the morning of August i, 1936, a little less than five months after his 
discharge from the hospital, he had an attack of severe pain in the right lower quadrant 
of his abdomen with radiation through to the back The pain was so severe that his 
doctor had to give him morphine for its relief He then began vomiting whenever he 
attempted to eat anything Two more attacks of severe pain followed and tiie abdomen 
became diffusely sore He was sent to the hospital 36 hours after the onset of symptoms 

On admission, August 2, 1936, he was seen to be acutely ill and to be having con- 
siderable abdominal pam There was slight distention of the lower part of the abdomen, 
particularly the right lower quadrant There was no evidence of recurrence of the 

* Presented before the Philadelphia Academy of Surgery , ifav 16, 1938 Submitted 
for publication July' ii, 1938 


43 



Richard h meade, jr AnnaisorsurBcn 

henna but there was a \ague sense of a mass just medial to the inguinal scar No 
peristalsis could be beard Temperature, iooi° F, pulse, 92, respirations, 26, white 
blood cells, 21,000 It was thought that he had a generalized peritonitis secondary to 
perforation of tlie loop of ileum which had previously been incarcerated in the hernial 
sac, that this had become adherent to the parietal peritoneum, and that some sudden 
peristaltic rush had injured its shghth abnoimal wall, causing a perforation and thus 
giving rise to a peritonitis Operation was performed at once 

Second Opoalion — Under spinal anesthesia, the abdominal cavity was entered through 
a transverse incision just medial to the inguinal scar On entering the peritoneal cavity 
there was an escape of purulent fluid A loop of distended ileum presented m the wound 
and was found to be paitly obstructed b> a band of dense adhesions extending from 
the cecum to the abdoniinal wall The adhesions were divided and the loop examined 
for a possible perforation but nothing ev'en suggesting one was found A large piece of the 
omentum was found to be detached from the main portion except for a thin fibrous bar 
Ibis was excised The cecum showed an acute inflammatory process with plaques of 
fibnnopurulent material over its mesenteric portion The appendix was found to be 
atrophic and, although the tip was buried and could not be readily visualized, it seemed 
obvious that it was onlj sccondarilj inflamed and showed no evidence of being the 
source of the peritonitis No cause for the peritonitis being found and the patient’s 
condition being so poor, it was thought unwise to remove the partly buried appendix, 
drains were placed on either side of the cecum and the abdominal wall closed with 
interrupted through-and-through silkworm gut sutures after closure of the peritoneum 
up to the drains with a continuous catgut suture 

The postoperative period was marked bj the development of a temporary fecal fistula 
and of a transient pelvic mass Roentgenologic examination of the colon following a 
barium enema failed to reveal anj abiiorniahtics and the patient was discharged Sep- 
tember 7, 1936, 36 days after operation, in good condition with a healed wound It was 
my impression that the cecum had been the source of the trouble, and that a small gan- 
grenous area had allowed passage of virulent organisms into the peritoneal cavitj 

Following this discharge in September, he was quite well m every way until 5 00 
A M of the day of Ins third admission to the hospital, October 24, 1936 At that time 
he was seized with sev'ere pain in the left lower quadrant of his abdomen which radiated 
into his penis and caused him to faint This pain persisted, notwithstanding an effectual 
enema, sedatives and the application of heat and of cold 

On admission to the hospital, eight hours after onset of sjmptonis, he appeared 
somewhat shocked He was having considerable abdominal pain The abdomen was 
tender throughout but inainlj over the left half, vvhicli was rigid No obliteration of 
liver dulness was noted No borborygtnus could be heard There was a small defect 
at the site of the drainage in his transverse operative scar No masses could be felt 
and nothing abnormal was noted on rectal examination Temperature, 99° F , pulse, 
no, white blood cells, 26,500, neutrophils, 92 per cent, blood pressure, 100/70 It seemed 
that he had a peritonitis or a mesenteric thrombosis If he had peritonitis, it was thought 
to be a primary one, as it was considered that Ins appendix could be excluded as a 
possible source, from previous exaniiiiatioii of it, a perforated diverticulum of the 
sigmoid seemed ruled out by the recently negative roentgenogram of the colon, and the 
physical findings were against a perforated peptic ulcer It was, therefore, decided that 
operation was contraindicated 

Subsequent Com sc — He was sent to the ward, placed m a Fowler position, and 
treated with intravenous glucose, morphine, and withholding of everj thing by mouth 
On the morning after admission he seemed much better and was having only a little 
abdominal pain, which, however, was accentuated by moving Examination of the throat 
at this time revealed a fiery red soft palate and pharynx with fibnnopurulent plaques of 
exudate scattered all over it This appearance was almost exactlj similar to that of 
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the peritoneal surfaces at the tune of the last operation Examination of the abdomen 
showed persistence of the generalized tenderness and muscle spasm of slight degree and 
absence of peristalsis It was thought that the patient had a pneumococcus infection 
of the throat and of the peritoneum and a laryngologic consultant corroborated our im- 
pression of the throat condition On the second morning after admission, liis general 
condition was slightly better The throat showed less redness and rery little exudate 
The abdomen vas still slightly distended and the impression was gamed of the presence 
of some free peritoneal fluid Rectal examination revealed tenderness and some thick- 
ening high up on the anterior wall Believing that w^e were dealing with a pneumo- 
coccus peritonitis, aspiration of the peritoneal cavity was performed through a point just 
to the left of the midlme and halfw'ay between the umbilicus and the svmphjsis pubis, 
I cc of thin sanguinopurulent material was removed for culture, and immediately streaked 
on a blood agar plate and on slides 

The temperature had fallen from a high 102° F, on October 25, 1936, to a 1008° F 
The white blood cells had fallen to 9,850 with 80 per cent neutrophils, of which 26 
w'ere of the stab form Improvement from this time on was progressive The bac- 
teriologic studies show'ed the throat organisms to be diphtheroids and Sti cpfococcus albus 
{Eschencina gmnihah) and the peritoneal fluid showed a colon bacillus The abdomen 
cleared more rapidly than the throat, but both conditions were satisfactorjf bv November 
7, 1936, when he was discharged from the hospital, 14 days after admission 

He remained w'ell until December 13, 1936, when, an hour after eating a midnight 
supper, he began having abdominal pain and became distended An effectual enema gave 
him some relief but after this he passed no more flatus Tlie next day he had generalized 
abdominal soreness and w'as unable to retain am thing by mouth He was seen in 
consultation at noon and v as then noted to appear quite sick, temperature, 99“ F , pulse, 
100 There was moderate abdominal distention Borborvgmus sounded normal o\er 
the suprapubic region but had a tinkling character over the right upper quadrant and 
W'as absent in the left upper quadrant Theit was a slightly tender, indefinite mass in 
the right lower quadrant There was no endence of recurrence of his hernia Rectal 
examination revealed an indefimteh outlined mass parth filling the pelvis, but nothing 
w’lthin the rectum 

On admission (fourth) to the hospital December 14, 1936, his temperature w'as 
100° F , pulse, T20, respirations 20 Hb 85 per cent, red blood cells, 4,730,000, white 
blood cells, 7,850, neutrophils 90 per (cnt I>mphocytes, 10 per cent It was thought 
that he had an incomplete intestinal oh truction due to adhesions betw'een loops of in- 
testine The mass was thought to be intestinal Wangensteen suction drainage of the 
stomach was started, as was a continuous intravenous drip of 5 PC'* cent glucose in 
normal saline The abdomen was kept covered w ith a large flaxseed poultice and 
morphine sulphate gr 1/6 with atropine sulph gr 1/150 were given every four hours 
The next day his general condition was little changed The abdominal distention 
continued, there was persisting tenderness and the mass in the right para-umbihcal region 
remained Roentgenologic examination revealed distended loops of small intestine with 
fluid levels It was felt that operation was urgently required in spite of the fact that 
his leukocyte count had fallen to 3 120 and neutrophils 87 per cent, with only 44 Per 
cent segmented forms His temperature was 1022° F, pulse, 112, respirations, 24, 
and had it not been for a knowledge of his amazing recuperatu'c pow'crs the operation 

would have been undertaken with greater misgivings 

Thtid Opoahon — December 15, I93d Under spinal anesthesia, a low'er right rectus 
incision was made A diffuse peritonitis was found, there was no free fluid present but 
there were marked reddening and thickening of the peritoneum Coils of small intestine 
were adherent to one another and to the parietal peritoneum , the omentum w as great y 
thickened and indurated and attached to the mesentery, and at one point to the parietal 
peritoneum These adhesions were readily separated by blunt dissection One segment 
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of t]ic ilcuni was considcnblj enlarged and acutelj angulated in such a way that com- 
plete obstruction was produced At the apex of the angle there was marked narrowing 
of the lumen due to fibrotic changes Peristaltic waves were seen to pass through this 
area, although no lumen could be felt All of the mesenterj was greatlj thickened and 
indurated The appendix was found running dowm toward the midportion of the pelvis 
and although obiiously not the cause of the peritonitis, it w'as removed A small pocket 
of pus was found deep in the pelvis when some coils of intestine were freed Due to 
the multiphcitv of areas of obstruction it was decided to perform an enterostomj rather 
than attempt anything more radical in his present condition This was effected, ac- 
cording to the Witrel technic in a distended loop of ileum well proximal to the mam 
point of obstruction The tube was sutured only to the intestinal wall, the loop being 
111 contact with the p metal peritoneum The peritoneum was closed down to the enter- 
ostonn tube with a continuous catgut suture, and the remaining abdominal wall closed 
with through-and-through sutures of fine wire tied over stitch tubing 

Subsequent Com re — Convalescence was prolonged Intravenous infusions, transfu- 
sion, and continuous suction drainage of the stomach were emplojed On the fourth post- 
operative dav his intravenous intake was pushed to nearlj 6,000 cc of 5 per cent glucose 
in normal saline, with the result that the next da3 he presented all the signs of an over- 
loaded circulation — cjanosis, bubbling rales throughout both lungs, dvspnea and engorge- 
ment of the superficial veins of his face, neck, and chest His output had been only 
3450 cc The intravenous fluid was stopped for J2 hours and then he was given 2,000 
cc of 10 per cent glucose m normal saline bj slow drip There followed marked diuresis 
and immediate disappearance of the signs of pulnionarv edema He began passing flatus 
on the fifth dav, and the enterostomj tube was allowed to come out on the seventh 
Recoverj was uneventful after this, and he was discharged in good condition with all 
wounds healed, Januarj 29, 1937, 45 davs after his admission Before discharge he had 
a complete gastro-nitestinal series, which showed no evidence of disease except for slight 
dilatation of nianj loops of ileum, thought to be due to some slight constriction of the 
ileum in the region of the ileocecal valv'e Culture of the pus found in the peritoneal 
cavity at operation showed a membei of the colon group of intestinal flora 

The patient remained m excellent health until 4 00 a m April 19, 1937, when he 
was awakened by lower abdominal pain and a desire to defecate His bowels did not 
move and he felt nauseated The pain graduallj increased in severitv and involved the 
entire lower abdomen He was admitted to the hospital at 10 30 a vi At this time he 
looked sick but not as badlv as on previous admissions The abdomen showed diffuse 
ngiditj and tenderness with the greatest degree in the right lower quadrant where the 
musculature was the poorest No borborjgmus could be heard Temperature, 100° F , 
pulse, 108, respirations, 20, white blood cells, 25,000, neutrophils, 92 per cent Fluoro- 
scopic examination showed no evidence of air under the diaphragm Diagnosis Acute 
peritonitis 

Treatment was started with intravenous glucose infusion and suction drainage of 
the stomach, and administration of morphine Three hours later the pain had become 
more severe and tbe tenderness more marked There was present the sensation of in- 
testinal loops being just under the skin in the right lower quadrant klesentenc embolism 
seemed a likely diagnosis, but in view of the findings at previous operations, a primarv 
peritonitis was the diagnosis chosen 

Font til Ol'ciatioii — Under spinal (neocaine 150 mg ) anesthesia, the peritoneal cavity 
was entered through a transverse incision made through the scar of the previous similar 
incision There was an escape of milky, purulent fluid which had a so-called B colt 
odor There was a fibrmopurulent exudate on the peritoneal surfaces and many old 
adhesions between loops of small intestine and the parietal peritoneum There was one 
very distended loop of ileum which was l>ing just over the cecum, and upon delivering 
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it out ot the wound, it was seen that its mesenterj was greatlj thickened, and a definite, 
small perforation was found in the ileum at its mesenteric border This opening re- 
sembled an acute peptic perforation, haMiig a punched-out appearance and a zone of 
induration immediateb surrounding it for about i cm There was no eiidence of ab- 
normally of the mesenteric blood ^essels, and no cause for the perforation was found 
The perforation was closed b\ means of a purse string suture of linen, reenforced with 
interrupted Lembert sutures of fine silk and co\ered with a free transplant of omentum 
Because of the distention m this loop of gut, an enterostomi, according to the Witzel 
technic, was performed, in order to prevent undue pressure on the sutured perforation 
There was no evidence of obstruction, although this loop of gut was more distended and 
indurated than others The abdominal wall was then closed with through-and-through 
sutures of silkworm gut around the enterostomj tube Cultures of the peritoneal fluid 
were taken, which showed diphtheroids and bacilli from the intestinal tract, Bacfci oides 
T aricgatus 

Subsequent Couise — Intravenous administration of glucose and salt solution, and 
the use of suction drainage of the stomach were continued for the first few da3S, and 
he made slow but definite improv ement He then picked up more rapidlv , the enterostomj 
tube was allowed to come out on the seventh dav, and the wound healed without inci- 
dent He was discharged on the eighteenth dav m good condition with his vv'ound healed 

He continued to improve rapidlv A gastro-mtestinal series revealed a constant 
narrowing of a portion of the terminal ileum with some dilatation of the intestine above 
The picture resembled that seen m instances of regional ileitis It was believed that 
all ot his attacks had been due to repeated, minute perforations of this loop of ileum, 
which had probablv been the loop of intestine onginallv incarcerated in the inguinal 
hernial sac and which had been so badlv damaged that it had never returned to an 
entirelv normal condition Furthermore, it had become partlv twisted upon itself, and 
at each operation this loop had been seen to be more prominent than anj of the others, 
but at no time before had am suggestion of a perforation been seen It was thought, 
therefore that resection ot this loop of intestine would be necessarj to prevent further 
recurrences of his trouble, and he returned to the hospital, for his sixth admission, June 
5 1 937- fo have a resection ot part of his ileum Except for the scars of his previous 
operations and the resulting weakness of his abdominal wall, he was found to be in 
good condition 

Fifth Operation — June 7, 1937 Under nitrous oxide-ether anesthesia, the peritoneal 
cavitv was entered alter excision of the transverse operative scar The loop of ileum 
which had previouslv given trouble was found to be reddened, diffuselj thickened to a 
mild degree, with its mesenterv greativ thickened and containing enlarged Ijmph nodes 
There were numerous filmv adhesions to the omentum and other loops of intestines 
which were easilv released The diseased part of the ileum began about 18 inches above 
the ileocecal valve and extended approximatelv for about one foot The intestine above 
and below this segment appeared to be normal Accordmglv, this entire segment was 
resected together with a wedge of the mesenterj, and the contmuitj of the intestine 
restored bv means of an end-to-end anastomosis The abdominal wall was then closed 
with through-and-through sutures of silkworm gut, without drainage Convalescence 
was uneventful and he was discharged on the fourteenth postoperative daj, with his 
wound solidlj healed and he in good general condition with normal bowel movements 

Pathologic Evamination — Gross The loop of resected gut showed nothing dis- 
tinctive There was a diffuse thickening of the wall and the site of the previous per- 
foration could be determined bv the small scar near the mesenteric border of one part 
There was some thickening of the mesenterj'- with moderate hjperplasia of the Ijmph 
nodes Microscopically, there was the usual picture of reaction around a foreign bodj, 
m this case the linen suture used for the closure of the perforation There was some 
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edema of the subserous lajer of the wall of the ileum and some diffuse infiltration with 
fibroblasts, of the muscle layers 

Subscquciil Com jc— Improvement continued in every way and he had no further 
sjmploms until September 4, 1937, when he noticed a bulging in his right inguinal 
region He was seen m the Follow-Up Clinic, and it was obvious that he had a re- 
currence of his original hernia A walnut-sized mass appeared at the e's.ternal ring 
wlien he stood or strained and disappeared when he relaxed He was readmitted to 
the hospital (se\enth admission) September 9, I937, for the repair of the recurrent hernia 

Si'itli Opcialwn September ii, 1937 Under spinal anesthesia (neocaine 150 mg), 
a definite sac was found extending halfwa\ down the canal High ligation of the sac 
was accomplished and the defect in the abdominal wall carefully repaired, avith over- 
lapping of the transversalis lajcr, using fine silk sutures The rest of the repair was 
effected, according to the technic of Bassini, with the use of silk sutures Recoverj 
from this procedure was without incident and he w’as discharged on the thirteenth day 
after operation with wound healed bj primary intention 

Eud-Rcsult — It has now' been just a jear since this patient's discharge from the 
hospital following the removal of the diseased segment of ileum Ke has been free from 
symptoms and has gamed a great deal of W'cight and strength Due to the number of 
abdominal operatne scars he has worn a supportive belt but there have been no evidences 
of incisional hernia 

The course of events ni this case seemed most confusing until the per- 
foration in the ileum was discovered The loop of intestine which became 
incaicerated in the hernial sac was so badly damaged that it did not return 
to its normal condition It became attached by adhesions to the omentum 
and to the parietal peritoneum in such a way that paitial obstruction m it 
was produced, and when the tension within it had become sufficiently great 
there was passage thiough its walls of intestinal organisms with the produc- 
tion of a peritonitis On three occasions this leakage was not associated with 
any demonstrable perfoiation During one of the three episodes, the patient 
ivas not operated upon, and it is reasonable to presume that the cessation of 
oral intake of fluid and food, and high immunity of the peritoneum, were 
sufficient to seal off the leaking area The association of the acute pharyn- 
gitis apparently was coincidental The remarkable recuperative powers dem- 
onstrated by this patient, and more specifically by the peritoneum, in handling 
heavy contamination without the supposed aid of direct drainage, except in 
the first attack of peiitonitis, are of interest The chief point raised for dis- 
cussion 111 this case has to do with the handling of the doubtfully viable loop 
of gut found m incarcerated herniae In this particular case, it seems most 
probable that had the loop not been returned to the peritoneal cavity but 
treated by exteriorization or even by lesection, that this patient might have 
been saved all of the subsequent attacks of peritonitis It w'as thought by 
the operatoi m this case that the viability of the loop had been ivell demon- 
strated, but this decision is one of great difficulty and must be based upon a 
broad experience In view of the experience gained in this particular in- 
stance, It would seem wusei 111 the future to err on the side of radical treat- 
ment, rather than by conservatism to subject the patient to danger of sub- 
sequent serious illnesses 
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Rudolph Mabx, MD 
Los Angeles, Calif 

FROM THE CED\R5 OF LEB^r.ON nOSPITAL, LOS ANGELES CAIIF 

The majoiity of abnoimal positions of the intestines found in patients 
aie due to distuibances in the normal embiyomc development of the ali- 
mentary tract Most abnoimalities occm in the midgut, malpositions of the 
foie- and hindgut being extiemely lare The knowledge of the different 
conditions pioduced by anomalies of rotation of the midgut is not of mere 
theoretic inteiest but of consideiable practical consequence In order to 
undei stand anomalies of rotation it is necessary to understand the normal 
development 

Einb) yology — Foi piactical purposes the alimentary tract is divided into 
the three paits aheady mentioned The foregut, down to the papilla of Vater, 
Minch has mainly digestive functions, the midgut, from the middle of the 
duodenum to the middle of the tiansveise colon, ndnch is mainly absorptive, 
and the hindgut that follows, which serves piincipally for excretion 

The most active part embiyologically is the midgut The axis of the 
midgut IS formed by the superioi mesenteric artery, from which it derives 
Its blood supply, and \vhich divides it m the pre-arterial segment containing 
the distal duodenum, the jejunum and proximal ileum, and the postarterial 
segment containing the distal part of the ileum and the proximal colon At 
about the fouith n^eek of embiyomc development the comparatively small 
abdominal cavity becomes ciowded ivith the enlarging liver and cannot longer 
accommodate the rapidly groivmg loop of the midgut The greater part of this 
IS pushed out together Muth a pouch of peritoneum into the elastic umbilical 
cord, thus foiming the “physiologic umbilical hernia” which persists until 
the tenth \veek The midgut, while contained in the umbilical hernia, turns 
90 degrees around the axis of the superior mesenteric artery, from the sagittal 
to the frontal plane This torsion is called the first stage of rotation After 
completion of this stage the midgut is found suspended fiom the narrow 
duodenocohc isthmus Essentially the same condition we find almost un- 
changed after birth in persons m which the rotation of the intestines came 
to a standstill at this point, the second and third stages having failed to 
follow 

At about the tenth week of development the return of the midgut into the 
peritoneal cavity and the second stage of rotation occur simultaneously The 
theory is that a comparatively sudden expansion of the peritoneal cavity at 
this time creates a negative pressure, causing a suction that pulls back the 
extruded midgut If the orifice of the physiologic umbilical hernia is of nor- 
mal, relatively narrow size, it does not peimit the simultaneous return of the 
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])ic- <ind postal teiial Innbs of the niidgut loop The largei diameter of the 
]iro\imal colon containtcl in the postal teiial segment is held back until the 
nariowei pie-aiterial pait has passed the opening On account of other 
anatomic ohstiiictions, such as the left umbilical vein, the pie-arterial intestine 
IS turned aside m the process of its letuin and foiced to rotate in a counter- 
clockwise diiection aiound and behind the superioi mesenteiic aiteiy and the 
postaiteiial colon The completed second stage of rotation amounts to i8o 
degiees, fiist and second stages together to 270 degiees 

It IS mteiesting to note that the second stage of lotation, which is the 
most impoitant, takes place within a much shorter time than the two other 
stages of lotation It happens so quickly that no specimens have ever been 
found m which it could he obseived during its actual occurrence 

After the second stage of lotation is finished, the midgut is found to have 
completely leenteied the abdominal cavity The small intestine has crossed 
the mesocolon posteiiorly and has lotated behind the proximal colon The 
cecum IS found immediatel}' below the hvei 

As the first stage of lotation is the preparation for the important second 
stage, the third stage represents its completion It occurs betiveen the eleventh 
iveek and some time after hiith, and involves the final descent of the cecum 
and the final permanent fixation of the intestines 

I have alieady mentioned the condition as it is found after birth m cases 
m which the second stage of lotation does not occur This condition is called 
“nomotation of the intestine ” This term disregards the first stage of rotation 
and considei s only the second stage In case of “nonrotation” the duodenum 
emerges on the right of the stomach, the small intestine occupies the right 
side, the colon the left side of the abdominal cavity The small intestine and 
the pioximal part of the colon are suspended from the same mesentery 

Theie also occur, even more larely, other anomalies of intestinal rotation, 
one IS the so-called “reveised lotation” in wdnch the pie-arterial segment of 
the midgut lotates m clockwnse instead of countei -clock wnse direction around 
the colon, ciossing it anteiiorly instead of posterioily A third type of 
anomaly is called “mah otation,” which compi ises other more irregular abnor- 
malities of rotation The three gioups of anomalies of the second stage of 
rotation have the one factor m common, that the small intestine and the 
pioximal pait of the colon remain suspended from one common mesentery 
The designation “common mesentery” covers, theiefore, all three conditions 
The most plausible theory conceining the cause of faulty lotations is the 
one of Dott^ That these anomalies aie likely to occur m cases m which 
the opening of the physiologic umbilical hei nia, through wdiich the midgut has 
to return into the abdomen, is either wudei or narrow'er than 1101 mal If 
the opening is wader, it does not offei any obstacle to the simultaneous leturn 
of pre- and postal tenal segments of the midgut and the condition of 
nomotation is likely to follow If the orifice is unduly narrow or of 
irregulai shape, it mtei feres with the noimal mechanism of return, and 
abnormal rotation of the two loop segments, “malrotation,” may be the con- 
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sequence Or an unyielding obstruction may even lead to postnatal persistence 
of the piimitive umbilical hernia 

Conditions of left-sided cecum pioduced by nonrotation and faulty lotation 
should not be confounded with the condition of "situs mvcisus,” or complete 
transposition, which lepresents simply a minor picture of the normal state 
The latter condition has been described relatively often, up to 1911, about 
300 cases of "situs mvcisus” having been reported in the literature 

I-Iowever, a review of the hteiature, up to 1937, discloses that only about 
120 pi oven cases of nomotation and faulty rotation of the intestine have 
been described, though there is no question but that quite a few more have 
been observed but not leported 

Clinical Pictine — It is a well-known fact that anatomic deviations and 
malformations resulting fiom anomalies of the embrj'-onic development leave 
the organs involved biologically and functionally weaker, and consequently 
piedisposed to disturbances In nomotation and faulty rotation we find 
lack of efficient fixation of the intestines, unduly nairow base and undue 
length of the common mesenter}’’, which predispose to ptosis, torsion and 
volvulus Still, it IS believed that the majority of people with anomalous 
lotation of the intestines may go through life without ever becoming aware 
of it through any disturbing manifestations Occasionally tins condition is 
discovered accidentally when a patient is operated upon for appendicitis, 
or when a gastro-enterostomy is attempted Oi it is found during an 
autopsy as incidental finding 

Other individuals with the same anomaly piesent vague gastro-mtestinal 
disturbances of varying degree, over shortei or longer periods of time 
They may be diagnosed and tieated as cases of “chronic appendicitis," or 
“chronic cholecystitis ” Some patients complain of occasional sudden at- 
tacks of abdominal cramps, not well localized, ivhich may be accompanied 
by nausea and vomiting Theie may be periods of complete well-being 
between attacks 

It IS easy to undei stand that the diagnosis of nonrotation and faulty 
rotation cannot be made by the indefinite clinical symptoms, and can only 
be revealed roentgenologically 

Complete intestinal obstruction may occur at any time and at any age 
m so predisposed individuals In cases with “reversed" and “malrotation," 
symptoms are likely to appear in earlier life They consist usually in torsion 
of the greater part or all of the midgut In patients with “nonrotation,” 
symptoms are more likely to appear latei and involve in the majority of 
cases only the ilocolic flexure Still, high duodenal obstruction was oc- 
casionally observed in the new-boin during the fiist days of life as the 
result of nomotation, while one case of volvulus from the same cause was 
repoited in a man, age 76 Of 48 cases with common mesentery collected 
by Dott, in 1923, acute intestinal obstruction was obseived in 13 Gardnei 
and Hart^ collected, up to 1934, 23 cases of volvulus in patients with this 
anomaly 
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I > cafiiiciit No tieatment is necessaiy foi patients in whom the condi- 
tion of anomalous lotation is found accidentally, oi in whom only vague 
symptoms aie piesent Foi sjmptoms of loision and volvulus, all authors 
lecommend some foim of fixation of the cecum and ascending colon 

Casl Ri ports 

Case I Male, age i6, was admitted to hospital in July, 1937 Family history and 
early persoml Iiistorj irrelevant Complained of recurrent attacks of abdominal pain 
over a period of three years, apparcntlj brought on and aggravated by exertion, such as 
walking and standing for an> length of t me Relieved upon sitting Pam sharp and 
cramp-likc, loealized m right lower quadrant Frequent eructation but no nausea or 
vomiting with earlier attacks Spells more frequent and severe lately Last attack, 
accompanied bj vomiting, started several da>s prior to hospitalization 

Physical Liainiiiatwii — A well developed, well nourished boj, not acutelv ill 
'lemp, 998° F, pulse, 104, resp, 24, general examination, essentially negative No 
visible deformities Abdomen No distention, no cough impulse in either inguinal canal 
Slight tenderness in right lower quadrant Tentative and admitting diagnosis Possible 
chronic appendix Roentgenologic examination revealed a tjpical picture of nonrotation 
of the intestines 

Siibscquciil Com sc — Patient kept in bed under observation, temperature and pulse 
graduallj went down, becoming normal after three days No acute sjmptoms developed 
during hospitalization Felt completelj well after one week His sjmptoms were not 
considered severe enough to justify operation Patient was discharged with recommenda- 
tion to remain under observation 

Case 2 — Fcnialc, age 27, was admitted to the hospital in October, 1937, complaining 
of having suffered from repeated attacks of severe abdominal cramps for five months, 
which were accompanied bj distention and nausea They occurred apparently inde- 
pendent of food intake and exercise and were vaguely described as radiating from the 
right to the left side across the lower abdomen The episodes lasted from one to 
several hours, requiring narcotics on several occasions before they subsided Menstrual 
history was negative There were no urinary symptoms 

Physical Ciavimatiou showed a normally developed, fairly well nourished woman, 
not acutely ill Temp, 984° F , pulse, 80, resp, i8 Genito-urmarj and other systems 
essentially negative Abdomen showed some distention in lower part There was a slight 
tenderness of the entire abdomen, most marked to the right of the umbilicus , no rigidity 
Roentgenologic examination revealed the typical picture of nonrotation (Figs 6 and 7) 

Opciaiton — Celiotomy corroborated the roentgenologic findings The transverse 
colon was found hanging down in a vertical direction, the part of the colon corresponding 
to the hepatic flexure and the cecum were found in the true pelvis, appendix was point- 
ing to the left, the ileocohc flexure was suspended from a long, narrow mesenterium, 
and was extremely mobile Cecum and ascending colon were partially twisted, markedly 
distended, deeply congested and covered with an inflammatory exudate 

The cecum was brought up and turned, the appendix removed, the mesenterium of 
the cecum was taken up with several sutures, approximating it to the posterior peri- 
toneum above the right iliac fossa 

Recovery was uneventful Patient has been free of pain since operation Post- 

operative roentgenologic studies showed a good anatomic result (Fig 8) 

Comment — One inteiesting fact is often observed in cases of faulty 
lotation, namely, the discrepancy between the subjective symptoms and the 
findings of loutine physical examination on the one side, and the actual 
condition as levealed 1 oentgenologically and operatively on the other In 
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othei woids, theie is an incongunt}^ between the descriptions of pain and 
tenderness in the light lowei quadrant (indicated in both oui cases and in 
similar ones cited in the hteiatuie), and the anatomic condition levealed — 
the light lowei quadiant being fiee of any possible offending organ 

Charles Mayo^ desciibed two cases in which the unsuspected condition 
of nonrotation was complicated by inflammation of a left-sided appendix 
In both patients the diagnosis of appendicitis was coiiectly made, but the 
suspected appendix was searched foi in vain thiough a light McBuiney in- 
cision A second incision was necessai}' to reveal the existing displacement 
and to complete the opeiation 

Seveial factois may contribute to such eiiois in localization of abdominal 
pain in cases of faulty lotation To some degiee lesponsible may be the 
common medical habit and mvoluntaiy tendency to look for and to suggest 
localization of vague abdominal syniptows in the light lowei quadiant 

Clinical expel lence has shown how difficult it is foi the patient to localize 
and the doctoi to inteipiet the souice of any abdominal disturbance as long 
as it does not involve the parietal peiitoneum In cases of anomalous in- 
testinal rotation one has to consider the additional fact that the change of 
position of the midgut does not essentially altei the path of the coi responding 
visceial nerves The neive stimuli fiom the proximal colon tiavel through the 
mesenteiy along the superior mesenteiic plexus to the same ganglia, and 
along the same communicating branches up to the central neivous system, as 
111 the noimal individual The potential faculty of the individual to localize 
visceral neive impulses to ceitam coriesponding areas must be essentially 
acquiied and inherited through phylogenesis Isolated deviations fiom the 
normal anatomic pattern of the species, as m faulty lotations of the in- 
testines, do not imply a coriesponding change of the mheiited pattern of 
localization of visceral nerve impulses 

SUMMARY AND CONCLUSIONS 

A shoit outline of the noimal development of the piimitive ahmentaiy 
canal has been given in older to make the anomalies of the normal rotation 
understandable 

IMost impoitant is the so-called second stage of lotation, the most com- 
mon of Its typical anomalies is nonrotation 

Anomalies of lotation occur possibly more often than is appaient The 
majority of such cases may not show any noticeable symptoms and aie 
probably never discovered Of the 120 cases described m the hteiatuie, less 
than one-half showed definite symptoms of torsion and volvulus 

The diagnosis of anomalous lotation can only be made with certainty 
roentgenologically 01 by celiotomy 

No treatment is necessaiy foi this condition when accidentally discoveied 
or when it produces only mild symptoms For manifestation of toision 
and early volvulus, some type of fixation is lecommended 

Two cases are reported The fiist patient, who piesented only indefinite 
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and tiansient symptoms, was not thought ill enough to require surgery 
The second one was operated upon foi symptoms of torsion Fixation of 
the proximal colon afforded complete relief 

Comment has been made on the difficulty, m general, of localizing intes- 
tinal pain by physical examination alone This difficulty is increased in 
cases of abnormal lotation 
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KEPORT OP THREE CASES 

Gustap C Hederstad, MD 
SiocKnour, Sweden 

FROM THE DEPARTMENT OF SCRGERT OP THE BORA3 HOSPITAL, STOCKHOLM, SHFDEV, AA HOLLER, M D , 

SBROPON IN CHILP 

Omental torsion is a pathologic condition that has long been recognized 
and frequently described In 1851, Marchette reported a case, and Obersf^^'' 
one m 1882 Later on a distinction Avas made between cases with a hernia 
combined with a torsion within or outside of the hernial sac and those with- 
out any definite hernia Most of the cases occurred in the former gioup, 
the strictl}^ abdominal or idiopathic omental torsion being a laiity Cornei 
and Pinches^^ (1905) found among 41 cases reported only four without 
a hernia There have probably been moie than 200 cases reported up to the 
present time, but of these, scaicely more than 40 were of the strictly ab- 
dominal type The latter can, therefore, hardly be considered worth the 
publication of a single case, but as only a very few cases have been pub- 
lished previously, as having occuried in Sweden, the following obseivations 
and appended case reports were thought to be of interest 

Classification — Omental torsions have been classified into different 
gioups by many authors (Aimes,^ Pretzsch,^® Skeel,®® et al), but the classi- 
fication of Payr^^ (1906) is probably the most satisfactory, and is herewith 
appended 

I Without a Hernia (entiiely intra-abdommal) 

(a) Simple omental torsion, only the omentum itself being rotated 

(b) Complicated torsion, the omentum having adhered to some 
other abdominal oigan together with which the rotation takes 
place 

II With a Hernia 

(a) Intra-abdommal torsion, without symptoms from the hernia 

(b) Intra-abdommal torsion, with previous inflammation or symptoms 
of kinking which have resolved spontaneously The torsion is 
in this case entirely intra-abdommal 

(c) Entirely hernial (saccular) toision, only the portions of the 
omentum inside the hernial sac being lotated 

(d) Combinations of the above 

Usually only a minor part of the great omentum is twisted, but cases 
have been described of total omental toision The fact that the twisted 
part of the omentum is nearly always found m the right part of the abdomen 
has been ascribed to anatomic conditions Some authors direct attention 
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to the fiequency of appendicitis in the anamnesis of patients with omental 
toision, a pievious iiritation of the peiitoneum in such cases possibly having 
a localizing impoitance Most of the heimal cases weie iight-sided inguinal 
heiniae, seldom femoial 

Incidence and Age — A ciitical suive)' of the cases published up to the 
piesent time shows that the occuitence of omental torsions is greatei m men 
than m women The condition can occui at any age , the youngest case was 
thice yeais of age, the oldest 79 However, by far the greatest part of the 
cases aie between 30 and 50 yeais of age 

Conconntont Pathology — The presence of a henna togethei with an omen- 
tal toision facilitates our compi ehension of the factois governing the foima- 
tion of the omental tumor, which must be considered the postulate for the 
cieation of a toision Through atroph)' and conversion into connective 
tissue the poition of the omentum stiangulated in the heimal sac becomes 
firmer, the weight of this tumor favoring the formation of a stalk Through 
toision of the latter a t3q)ical condition of acute omental torsion is caused, 
with distui bailees 111 nutiitioii and circulation The omentum frequently 
becomes attached to the hernial sac by adhesions, and sometimes lotates 
around two axes 

Etiologic Factois — The etiologic factois in the cases of free omental 
torsions, without the presence of a hernia, aie not cleai, ho\^ever, and 
several theoiies have been offered, some based upon expei imental investi- 
gations, the best known of which are those of Payi'*- and Sellheim 

Payr asciibes the foimation of an intra-abdommal torsion to hemo- 
dynamic foices In the stalk of the omental tumoi, following an inflamma- 
tion or fiom some other cause, a change in its lelative position may cause 
kinking The stasis lesulting m the toituous veins favois the completion 
of the torsion, and finally occlusion of the stiaight arterial blood vessels 
occurs The diffeient specific gravity in the several parts of the omental 
tumor IS said to piedispose to the formation of toisions 

Sellheim®-" is of the opinion that lotatoiy movements of the whole body 
are transmitted to the visceial organs At the cessation of the rotatoiy 
movement of the body, the visceial organs continue that movement in different 
degrees The same authoi puts great etiologic importance on the fluctuations 
m mtia-abdominal pressuie and intestinal peiistalsis In the seveial cases 
omental torsions weie obseived following violent movements of the body, 
such as occui m sports and gymnastics, a fact supporting the coiiectness 
of his theory 

Jungling-^" calls attention to the possibility of a piimaiy, congenital 
omental stalk Other authors aie of the opinion that thrombotic and em- 
bolic processes in the vessels of the omentum should be consideied as 
etiologic factors The impoitance of an antecedent appendicitis has been 
mentioned before (Melchior, Boss) Betz^ points out the piotective 
faculties of the omentum dm mg infections m the abdominal cavity and its 
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self-sacrificing activity in this connection Poizelf^"* sti esses the etiologic im- 
portance of a weakness in the walls of the blood vessels themselves 

A deal and satisfactory explanation therefoie, of the etiologic mechanism 
of these toisions has not 3^et been rendeied, possibly the truth may he m a 
combination of all of the theoiies offered Probabl}^ however different etiologic 
factors dominate in different cases 

Symptomatology — The symptomatology of the omental toisions m the 
beginning evidences, not infiequently, a shoitei oi longer peiiod of diffuse 
abdominal complaints (indisposition, pains, obstipation, etc ) An acute 
torsion IS followed by lathei severe pain in the right iliac fossa, sometimes 
howerer, spiead more diffusely Vomiting and nausea aie repoited in most 
cases Inhibited passing of flatus is not uncommon Temperatuie and 
pulse aie usually only moderately inci eased The leukocytes are repoited 
to be low, but m most of the published cases they were definitely increased, in 
consideiation of nhich a definite opinion cannot be stated Blood counts 
sometimes showed a displacement to the left The fact that the clinical 
aspect is veiy similar to an acute appendicitis is appaient on consideration that 
nearly all known cases have been opeiated upon under tins tentative diag- 
nosis Coi responding to the tenderness m the right iliac fossa one often 
finds some musculai resistance, and m many cases a resistant mass more 
medially located than is usual m pei ityphlitis The localization of the omental 
toision can sometimes give use to a suspicion of cholecystitis or a twisted 
ovarian C3'st RiedeP® leports a case witli a resistant mass in the left iliac 
fossa, as in one of the cases described below 

As has been said befoie, nearly all cases aie diagnosed at operation 
In addition to appendicitis one must consider intussusception, intestinal tumors 
and ileocecal tuberculosis In cases of acute abdominal conditions with un- 
usual syptoms, one should also bear omental torsion m mind 

Opeiative Findings and Pi ognosis — ^At the operation one usually finds, 
after opening the peritoneum, quite a large quantity of seiosanguineous 
fluid in the abdomen The twisted omental mass is usually loosely adherent 
to the adjacent organs oi to the peritoneal wall As stated before, the size 
varies greatly On account of circulator3'^ distuibances and infarction, it 
IS puiple and film The stalk is sometimes twisted as many as five or more 
times Treatment consists in total lemoval of the twisted omentum The 
prognosis is good, the death rate in cases treated in time being less than 
5 per cent The few cases of death reported have been in elderb’- patients 
with a complicating pneumonia 

Thiee cases of intia-abdominal omental torsion are herewith reported, 
two of which have been placed at my disposal b3'^ my present chief and 
opeiated upon by him at the Gallivaie Hospital 

Case Reports 

Case I — Hosp No 255/1925 Male, age 36, was admitted to the hospital com- 
plaining of pain on the right side of the abdomen, not severe enough to keep the patient 
from work, which had begun two days previousl}' No vomiting or nausea No chills 
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On the clay of admission the pain had become more severe, but no other complaints 
Alictiintion normal 

Physical Exawmation— General condition good Heavily built, fat Heart dull, 
sjstohc murmur, no dilatation Lungs Occasional rales, diffusely spread Abdomen 
Tenderness and marked muscular resistance in the region of the appendix Indirect 
tenderness to the left, diminishing upwards toward the costal arch No palpable re- 
sistant mass Temperature 383° C Albuminuria 

Opcialwn (Dr Moller) Celiotomy plus Resection of Omentum Tentative diag- 
nosis of appendicitis, with reservation for the nontjpical course of the disease Under 
geneial anesthesia a diffuse, resistant mass was felt under the right rectus muscle 
extending high up but not quite to the costal arch On opening the peritoneal cavity 
liquid blood was found present No inflammatory exudate, or any other inflammatory 
phenomena were found on the intestines Cecum and appendix were not examined A 
second incision was made in the median line, above the navel, with the thought of 
finding a pancreatitis A firm swollen lobe of the omentum was felt above No free fluid 
was found in the upper part of the abdomen, or any fat necroses or injection of the 
viscera Downwards, to the right, a large firm mass was felt and easily delivered It 
consisted of a part of the great omentum, the size of a fist, firm, hemorrhagically in- 
farcted, and twisted several times about its thin stalk A couple of tourniquets were 
applied to the stalk which was then ligated Suture Convalescence without complications 
Case 2 — Hosp No 1407/25 A male, age 12, had been treated at a sanatorium for 
pulmonary tuberculosis for ten months, and had been discharged three months previously 
He had become suddenly ill the day before admission to the hospital with pain m the 
lower abdomen Normal stools Increasing pain with vomiting and chills 

Physical Evamwatioii — General condition moderately affected Temperature 382° C 
Abdomen not distended Tenderness over the entire abdomen but without signs of 
peritonitis Tenderness most pronounced m the left iliac fossa with marked resistance 
even on light palpation No resistant mass could be felt Urine normal 

Opciatwii (Dr Moller) Celiotomy plus Resection of Omentum Incision in the 
median line below and a little above the navel disclosed bloodj fluid in the abdomen 
On the visible loops of the intestines typical tuberculous nodules were found No dis- 
tention of the intestines The resistant mass, which was palpable in the left iliac fossa 
after general anesthesia had been established, was identified as a lump of the omentum, 
the size of a goose egg and loosely adherent to the left side of the entrance to the pelvis 
It was easily mobilized and was connected with the omentum by a thick stalk the size 
of a pencil and twisted so many times that it had nearly become severed The omental 
tumor was hemorrhagically infarcted and on its surface small, jellow tuberculous nodules 
were observed Catgut ligatures were placed around the stalk and the mass removed 
The abdominal effusion was sponged out Suture On cutting through the omental 
tumor an irregular, folded, caseous region was found in the middle of the hemorrhagicallj 
infarcted tissue Convalescence without complications 

Case 3 — Hosp No 1253/37, Boras Hospital A female, age 40, had complained for 
the past year, several times a month, of slight transient pain in the right iliac fossa No 
vomiting or nausea had occurred in connection with the attacks The day before 
admission she had become ill with similar pains m the right iliac fossa Went to work 
but had to discontinue because of the increasing pain She was nauseated and vomited 
several times No chills Stools normal Micturition normal Slept only a short 
time on the night before admission on account of the pain On the day of admission 
the pain had lessened but the abdomen had become more tender, both to pressure and 
movements 

Physical Evammahon— General condition good, fat Weight 92 Kg Temperature 
383° C , pulse 100 Heart and lungs normal Abdomen Soft, thick subcutaneous layer 
of fat Tenderness to the right, medially Indirect tenderness elicited No certain 
resistant mass The tenderness seems to be superficial No inguinal herniae Gyneco- 
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logic examination normal Rectum negative Urine normal On the diagnosis of 
appendicitis the patient was operated upon by the author 

Opey atwn — Celiotomy Plus Appendicectomy, and Partial Resection of the Omentum 
Slightly increased amount of fluid in the abdomen The appendix was found but looked 
innocent Removed as usual Intestines slightly injected, but not distended No 
Meckel’s diverticulum Uterus and right adnexa normal Gallbladder could not be 
reached through the incision On palpation upwards, toward the navel, an omental 
tumor was felt just to the right of the median line approximately at the site of maximum 
tenderness The tumor was delivered into the wound It consisted of a twisted part of 
the omentum about 8 cm long and 3 cm thick, tapering toward the poles It was light 
purple and rather firm in consistency On both poles were stalks connecting the tumor 
with the rest of the omentum Both these stalks were twisted three to four times The 
pathologic portion of the omentum was removed Suture Microscopic examination of 
the resected portion showed a recent hemorrhagic infarct without any positive older 
characteristics (Forselius) Convalescence without complications 

The three cases of omental torsion reported herewith seem to have oc- 
curred entirely intra-abdommally, without concurrent herniae In the first 
and third cases, no positive or plausible etiologic factors could be found, 
but the second case had a tuberculous process in the peritoneum and omentum, 
which, with some certainty, had predisposed the omentum to the torsion, 
especially as the twisted part contained a firmer caseous portion The 
diagnosis before operation was appendicitis in all the cases 

SUMMARY 

The author has surveyed the literature on omental torsions and the theories 
of their genesis The clinical aspect is piactically impossible to separate 
from that of appendicitis Three cases of entirely intra-abdominal torsion 
are detailed In only one of these was a plausible etiologic factor found 
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Splenectoma has come to be a well recognized part of the therapy of 
ceitam disorders of the blood and blood forming organs, notably in congenital 
hemolytic jaundice, thrombopenic puipura and Banti’s disease, although we 
must admit that both the idle plaj'ed by the spleen in the production of these 
disease pictures and the exact factors which bring about improvement after 
its removal are not deal Tins will contimie to be true until means are found 
to reproduce these disease pictuies in animals, and the efforts that are being 
made in this direction with lesults that are just now beginning to be reported 
give definite hope that the elucidation of some of these questions is not too far 
off Fortunately, it is true of splenectomy in these three conditions that the 
results amply justify its use, but attempts to expand the indications much 
beyond these have been attended, almost uniformly, by a considerably higher 
mortality and by disappointing results so far as cures are concerned 

Such experiences aie difficult to avoid, hoi\ever, as the boundaries of our 
diagnostic categoiies cannot be entirely fixed and some bordeiline cases, or 
others in which the diagnosis is not entirely clear, are to be found in any series 
We are reporting herewith a senes of 50 patients who ha\e been subjected to 
splenectomy at the New York liospital during the past five years Table I 
shows the diagnoses, predicated upon the clinical and laboratory data, the 
course or postmortem findings, in these cases 

Opciatwe Techmc — In all cases a long left rectus incision was made, 
extended as high as possible into the substernal notch The lower pole of 
the spleen was freed of any adhesions to the omentum or transverse colon 
and delivered into the wound after which the peritoneum was incised just 
lateral to its reflection from the spleen, and the incision continued upwards to 
the upper pole of the viscus The spleen was then delivered as completely as 
possible into the wound and the individual vessels doubly ligated with silk and 
divided, beginning at the lower pole and dealing with the vasa brevia last 
In many cases, and particularly in the large spleens occurring in instances of 
hemolytic icterus, the injection of i cc of adrenalin just before delivering the 
organ is of great aid in bringing about a considerable contraction, thereby 
facilitating its delivery into the wound This also expi esses blood from the 
spleen into the ciiculation to the amount of 500 cc as indicated by Miller and 

Read before the New York Surgical Society, April 27, 1938 Submitted for publiea- 
tion April 6, 1938 
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Rhoads ^ In all cases the w'ound was closed completely with silk sutures and 
in a few instances silver wiie stay sutuies weie emplo3fed 

Congenital Hemolytic Jaundice — ^Repi esenting the purest type of 
chionic hemolytic anemia due to intiinsic factois, this condition is chaiacteiized 
by mci eased fi agility of the red cells in hypotonic salt solution and by sphero- 
cytosis, leticulocytosis, splenic enlaigement, and a positive indirect van den 
Beigh leaction Theie is no notable lacial oi geographic distiibution, or sex 
incidence 


Table I 


DIAGNOSES IN 50 CASES SUBJECTED TO SPLENECTOMY 


Diagnosis 

No of Cases 

Operative 

Deaths 

Hemolytic jaundice 

17 

0 

Thrombocytopenic purpura 

12 

0 

Atypical purpura hemorrhagica 

2 

0 

Banti’s syndrome 

8 

0 

Cooley’s anemia 

4 

0 

Refractory pnmary anemia 

3 

I 

Nodular cirrhosis 

1 

I 

Retothelial sarcomatosis 

I 

I 

Nonlipoid histiocytosis 

I 

0 

Leukemia 

I 

0 


50 

sm 


The underlying anomaly responsible for the fragility of the cells is appar- 
entl}’- congenital and hereditaiy, being transmitted as a mendelian dominant 
by either parent ^ Other membeis of the patient’s family may also be shown 
to have this anomaly, and m them the disease may be said to exist in a latent 
foim Some authors have postulated the existence m some cases of a “trigger 
mechanism” Avhich may conveit the latent into the acute form of the disease, 
and base their theory on the simultaneous onset of hemolytic crises in several 
membeis of the same family at the same time In many patients the onset of 
acute symptoms of hemolysis dates from a lespiratory infection or other minor 
ailment 

Gansslen^ first connected the fragility of the red cells ivith their increased 
sphericity, and otheis have* repeatedly demonstrated this characteristic 
Haden^ has pointed out that a red cell which has lost its biconcave configura- 
tion and has assumed a more nearly spherical shape can take up less fluid 
without rupture, and explains the increased fragility of the erythrocytes on 
this basis It should be emphasized, however, that in some patients with this 
disease no increased fi agility of the red cells in hypotonic saline is demonstra- 
ble, and that in those in which it is found to exist the degree of hemolysis 
m vttfo beais no direct relation to that in the patient’s ciiculating blood nor to 
the severity of the anemia 

Symptoms — The severity of the symptoms varies greatly in different 
patients and also in the same patient from time to time, as the hemolysis tends 
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to occur in crises The chief complaints may be weakness, fatigue, and 
dyspnea due to anemia, oi meiely vague abdominal discomfort due to the 
splenic enlargement The hemolytic crises are often ushered in by attacks of 
nausea and vomiting, associated with some fever Since gallstones are found 
in about two-thirds of the chioiiic cases, the initial symptoms are occasionally 
referable to the biliary tract Chronic pigmented leg ulcers are present in 
some cases 

Physical Signs — ^The typical clinical signs of hemolytic jaundice are 
anemia, splenomegaly and jaundice The skin presents the typical lemon- 
yellow color and the urine fails to give a positive reaction for bilirubin, 
although urobilin may be present The spleen is sufficiently enlarged to be 
palpable m 85 per cent of the cases, and in some may reach enormous propor- 
tions It may vary in size from time to time, tending to increase during the 
hemolytic crises, as the enlargement would seem to be due to overactivity in 
its lole as the chief site of destruction of the red cells and consequent over- 
loading with cells in the process of disintegration 

Blood Findings — The degree of anemia varies considerably according to 
the acuteness of the disease, but may reach a severe grade during the hemolytic 
crises The red blood cell counts before splenectomy ranged from 1,200,000 
to 4,500,000, m the cases m this series, the average of the 17 being 2,800,000, 
while the hemoglobin values were from 25 to 93 per cent, with an average of 
57 per cent These figures are in agreement with the frequently emphasized 
fact that the color index is higher in hemolytic icterus than in any other type 
of severe anemia except peinicious anemia, being commonly in the neighbor- 
hood of I 

The reticulocyte count is characteristically raised, and in our series varied 
from normal to 48 per cent Fourteen of the cases had more than 5 per cent 
reticulocytes in the circulating blood, and in 10 the value was 35 per cent or 
higher There is often a faiily close con elation between the reticulocyte count 
and the severity of the anemia, a point of definitely good prognosis, indicating 
as It does a considerable capacity on the part of the bone marrow to restore 
the red blood cell count to normal once the spleen, as the chief destroyer of 
these elements, is removed This excessive bone marrow activity, particularly 
m children, may bring about changes in the bones demonstrable by roentgen- 
ologic examination suggesting those seen in leukemia, and certain authors® 
comment on changes in the bones of the skull not unlike those seen in the 
erythroblastic anemia of Cooley Neither of these changes was a feature of 
any of our cases 

The characteristic erythrocytes m this condition are dense cells of decreased 
diameter, although there may be considerable variation in size throughout the 
smear The microcytosis is only apparent, however, as Naegeh® and others'^ 
have shown that the cell volume is normal or actually increased 

Finally, rare cases of this condition are encounteied in which there is a 
generalized lymphadenopathy m addition to splenomegaly, or more rarely 
appearing after splenectomy, perhaps due to the activity of the reticulum cells 
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of the nodes m destroying red cells — such a finding is of pool piognostic 
significance 

Splenectomy in Hemolytic Jaundice — In the light of our piesent 
knowledge of the role of the spleen in the destruction of led cells, its removal 
would seem definitel)’- indicated in this condition in which the cells aie abnor- 
mally fragile It should be remembered, however, that the destruction of red 
blood cells is a function of the reticulo-endothelial system in which the spleen 
plays a dominant role because of the concenti ation of a large portion of the 
elements of this system in that organ By removing the spleen, therefore, we 
remove only a poition of the cells responsible, but foitunately, a sufficient 
portion to restoi e a more nearly normal balance between blood f oi mation and 
blood destiuction in most cases 

In a typical case the indications for splenectomy are obvious and over- 
whelming, and the question resolves itself into one of selecting the optimum 
time for operation As a rule, it may be said that we should avoid operation 
when the patient is going into a hemolytic ci isis, and pei form splenectomy as 
the crisis is receding or m a fiee interval This is not always possible, how- 
ever, as the crises may be very seveie or lecur so frequently as to leave little 
choice In general, the patients stand the opei ation well as the spleen, though 
often much enlarged, is seldom adheient and can usually be removed quite 
easily 

It is in this type of case that the use of adrenalin (i cc subcutaneously) 
IS most important at the moment of delivery of the spleen and before ligation 
of the pedicle, as it pioduces a definite conti action of the lather soft viscus 
and squeezes out a considerable quantity of blood into the circulation, tanta- 
mount in some instances to an infusion of 500 cc of the patient’s own blood 

More debatable is the question of splenectom}'- in patients who have the 
disease in a latent form, many of whom undoubtedly may go on for years or 
even throughout life without developing acute symptoms Such patients should 
be kept under close observation, and operation advised if any tendency to 
abnormal hemolysis is noted, as even a very long period of fieedom from 
symptoms is no guarantee of their continued absence One of our patients 
developed acute symptoms at age 58, including an anemia of 1,600,000 red cells, 
but fortunately with a very high reticulocyte count She stood operation well 
and has made an uneventful recovery 

The results m the cases of familial hemolytic jaundice in senes, together 
with the preoperative and latest postoperative blood studies, are shown in 
Table II 

There were no operative deaths, but two patients have died since operation 
One of these, a woman, age 44, died of pneumonia four years after operation 
She was also suffering from gout at the time that her spleen was removed, 
and while definitely improved by operation, so far as her blood picture was 
concerned, her count rarely reached 4,000,000 and was usually about ^,300,000 
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The second patient, a boy, age 12, died thiee months after operation A suin- 
inar}^ of his histoiy is appended 

Case Report — W S, male, age 12, began to have symptoms of anemia and jaundice 
about three and one-half months before operation His past history was irrelevant and 
the family history was negative Tests of the blood of his brothers and sisters showed 
no increased fragility of the red cells 

His present illness began with very easy fatigability, noticed particularly after play- 
ing, and with pallor noted by his parents During the next two weeks he became pro- 
gressively more anemic and more listless He was admitted to another hospital where it was 
found that he had a red blood cell count of 1,150,000, hemoglobin, 28 per cent, white blood 
cell count of 750, reticulocytes, 31 per cent, clotting and bleeding time, normal, and 
fragility test of red blood cells, normal, icteric index, 30 He was given three blood 
transfusions with a slight improvement in his red count, and was transferred to the 
Hospital of the Rockefeller Institute five weeks later 

Physical Eramination and Labotaioty Data — In addition to the findings previously 
noted, it was then discovered that he had generalized lymphadenopathy and a considerably 
enlarged spleen Red blood cell count 1,800,000, hemoglobin, 38 per cent, reticulocytes, 
20 per cent, fragility tests again were normal Bone marrow biopsy revealed extremely 
active erythroblastic marrow Subsequent fragility tests showed slightly increased sus- 
ceptibility of the red cells to hypotonic saline solution On the basis of these findings 
of slightly increased fragility, persistently high reticulocyte count and an active erythro- 
blastic marrow without bile in the urine, a diagnosis of hemolytic jaundice was made 

Subsequent Couise — After several transfusions, he was transferred to the New York 
Hospital where splenectomy was performed March 8, 1934, and he was discharged April 4, 
1934 Following operation he improved slightly The red blood cell count was only 
slightly elevated, ranging around 2,000,000, but the hemoglobin was increased to 50 per 
cent Reticulocytosis persisted He gamed weight, from 68 to 74 pounds About two 
and one-half months after operation, however, he developed severe diarrhea accompanied 
by cramps, and vomited dark brown fluid without blood or coffee-ground material The 
vomiting persisted, he developed constipation, and when admitted to the hospital, was 
complaining of severe pain in the upper right quadrant He showed considerable anemia, 
and persistence of jaundice The abdomen was distended and tense, the liver palpable 
and quite tender Laboratory findings showed an icteric index of 26, blood chlorides, 500, 
urea nitrogen, 9, urine, 2 plus albumin and positive for bile and acetone Bleeding and 
clotting time, normal The vomitus contained bile Fragility test, normal, red blood 
cells, 1,700,000, hemoglobin, 48 per cent, white blood cell count, 2,200, reticulocytes, 
32 per cent 

Because of persistent pain in the upper right quadrant, exploratory celiotomy was 
performed but disclosed nothing other than a considerable quantity of clear bile-stained 
fluid in the peritoneum Postoperative course was progressively downhill, and he died 
about 24 hours after operation 

Autopsy revealed thrombosis of the stump of the splenic, mesenteric and portal veins , 
hemorrhagic infarction of the jejunum and ileum, peritonitis, and generalized enlarge- 
ment of the lymph nodes Mici oscoptc Eianiinatwn of the spleen showed a normal 
capsule, with fewer and more widely separated trabeculae than usual The splenic follicles 
show well-developed and active "germinal centers,” but there is merely a thin rim of 
adult lymphocytes about these The reticular tissue is moderately increased The 
arterioles are contracted, but not collapsed, while the sinuses are well opened Scattered 
about are numerous large mononuclear cells filled with a brown pigment There are a few 
areas where these are grouped into tubercles, composed of large epithelioid cells, without 
any giant cells or caseation and containing a peculiar mesh formation that stains bright 
red with the Masson technic These are not very numerous A few eosinophils may be 
found here and there Diagnosis — Splenomegaly of the indeterminate tj'pe seen in familial 
jaundice 
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The hver showed extensive deposits of hemosiderin in the Kupffer’s cells and liver 
cells and considerable phagocytic activity of the former Erythrophagocytosis is occa- 
sionally seen in all the blood-foiming organs The bone marrow showed active erythro- 
poiesis with many normoblasts and some megaloblasts 

The somewhat tenuous evidence of increased fragility of the red cells, 
togethei with the lack of such stigmata in the brothers and sisters, makes the 
diagnosis of familial hemolytic jaundice somewhat equivocal, and it may be 
that this case falls m the group of the acquired type In this patient it would 
seem that to a lesser extent before and, to an even greater extent, after 
splenectomy the reticulum cells outside the spleen were actively engaged m 
the destruction of red blood corpuscles, thereby preventing the restoration of 
the balance between blood destruction and blood formation The reason for the 
development of the portal thrombosis is not clear since the platelets after 
operation were nevei above 300,000 and for the most part ranged between 
100,000 and 260,000 

Thrombocytopenic Purpura — This disease, of which there were 12 cases 
m this series, is characterized by purpura and spontaneous hemorrhages and 
by a maiked decrease in the number of platelets in the circulating blood The 
bleeding time is prolonged and the clot shows poor retraction Here, too, there 
IS no pecuhai lacial or geographic distribution, but the disease is definitely 
more common in women The condition appears in both acute and chronic 
forms, the latter being about nine times the more common In most of the 
cases the onset is fairly abrupt, the initial symptoms being epistaxis, or bleed- 
ing fiom the gums or rectum, or copious and piolonged menstrual flow Some 
patients repoit the apparently spontaneous appearance of purpuric spots on 
the skin or note tliat thej^ bruise easily and develop extensive ecchymosis from 
relatively tiivial tiauma In the acute form a severe grade of anemia ensues 
within a few months, but in the moie chionic form the condition may exist 
for years without the development of anemia of more than slight or moderate 
giade In five of oui cases the symptoms had been present for less than 
eight months, while in six more they had been noted for from two to four 
years One patient had had symptoms for 19 years before operation 

One must admit m the present state of our knowledge that the etiology of 
the condition is still obscuie Thiombopenia has been produced m numerous 
ways such as by the injection into an animal of an antiplatelet or antispleen 
serum developed 111 another animal,® ® or b)" the injection of vaiious toxic and 
irritating substances into the blood stream Tioland and Lee^^ have recently 
reported the thrombopenia-pi oducing action of an acetone extract of spleens 
removed from patients with this disease, and find similar extracts of normal 
spleens inactive in this regaid However, mere thrombopenia does not seem 
capable of producing all the changes seen in this disease, and the weight of 
opinion agrees with the suggestion originally made by Hess^“ that changes m 
capillary peiineability also play a role ® This has led to the sugges- 

tion that the disease really involves the entire reticulo-endothelial system 
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Kaznelson^^ fiist suggested and Schloflfei employed splenectomy for the 
lieatment of this condition, basing the suggestion on the idea that the spleen is 
the site of dismtegiation of the platelets The cessation of hemorihages ^^as 
immediate and the platelets became markedly inci eased — a phenomenon now 
well recognized To be sure, operations other than splenectomy also may 
cause an elevation of the platelets, but none to the striking degree seen after 
splenectomy both foi this and other blood diseases It would seem that we 
must assume that splenectomy cuies the disease for one or both of two reasons, 
either it eliminates a majoi site of platelet destiuction, or removes an organ 
which in this disease, at least, has an inhibitory effect on the formation of these 
blood elements, and peihaps exerts still other deleterious effects 

Diagnosis — As pieviously mentioned, the characteristic symptoms and 
signs of thrombopenic puipuia are, as the name implies, thrombopenia and 
purpura, but to these may be added capillary fragility as evidenced by the 
tourniquet test, and m the blood studies, prolonged bleeding time, poor retracti- 
bihty and increased fragility of the clot, and normal or slightly elevated leuko- 
cyte count The spleen is but rarely palpable In the veiy acute cases, the 
differentiation fioni aplastic or hypoplastic anemia oi from aleukemic leukemia 
may be extraordinarily difficult, and yet the strikingly different results which 
follow splenectomy (in the former and latter conditions) render this necessary 
if m any way possible The normal or even slightly elevated leukocyte count — 
particularly after hemorihage — in true thrombopenic purpura is of aid m 
making the differentiation from aplastic anemia and the presence of relatively 
large numbeis of young white cells in the circulation in leukemia may help in 
excluding it Finally, the bone marrow biopsy is of great aid, but its reli- 
ability has been questioned since only a very minute area of the marrow can 
be examined by biopsy and even in true aplastic anemia isolated areas of 
hyperplastic marrow may be discovered 

Tieatment — Splenectomy is now recognized as indicated and gives excel- 
lent results in the typical cases associated with definite thrombopenia How- 
ever, the very high mortality m the acute cases in the earlier reported series — 
as high as 87 per cent in some reports — compared with the apparent safety of 
the operation in the chronic type of the disease — led surgeons and internists 
alike to condemn splenectomy in the acute stage This mortality has been 
steadily falling, however, and some of the most brilliant results have followed 
early opeiation However, it must be said that patients with the disease m 
the acute form are not good operative iisks and that very fact will deter 
surgeons from operating upon them except as all other measures fail 

Various medical measures, particularly repeated blood transfusions, may 
arrest the hemorrhage, or even bring about an enduring remission of the 
disease in some cases and the injection of ascorbic acid is sometimes capable 
of producing remarkable improvement or remission However, in many 
cases, even these measures fail to stop the bleeding entirely or to restore the 
blood picture to normal, and but rarely produce the really spectacular results 
often seen following splenectomy 
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of Major Hemoglobin Preoper Latest Preoper Latest Preoper Latest Follon'-np 

Case Sex Age Symptoms Complaint Preoper Latest Mil Mil Thous Thous Thous Thous Duration Result 
S G M 14 8 mos Hemorrhage 8o 99 40 42 10 11 180 210 3 yrs Good 

MM F 46 28 yrs Purpura 105 94 44 43 6 9 288 440 i yr Poor 
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The present senes compnses 12 cases of thrombopenic purpura, seven 
female and five male, whose ages ranged from thiee and one-half to 52 years 
Five of the patients had seveie anemia at the time of operation, and two were 
operated upon with red cell counts of 1,500,000 and 1,100,000 respectively 
The spleen was considerably enlarged in one case due to the presence of a huge 
hemangioma A summaiy of these cases appears in Table III 

There were no deaths from the operation in this gioiip, although one 
patient died five months aftei operation with persistent thiombopenia and 
anemia It is possible that we were mistaken m our diagnosis and that she 
should have been classified as a case of aplastic anemia All the lemamdei aie 
well and have piactically normal led cell counts from six months to four and 
one-half )fears after opeiatioii The platelet counts are known to be normal 
in all except one who has not been back to the Follow-Up Clinic She writes, 
howevei, that she is free of hei S5fmptoms One patient had a high platelet 
count at the time of the last obseivation 

Splenectomy was also peifoimed m two cases of atypical purpura hemor- 
ihagica, atypical in that they did not present thrombopenia In one, a boy of 
14, nho had had symptoms of hemorrhage, puipura and the development of 
ecchymosis from slight tiauma foi eight months, an excellent result was 
obtained The other patient was a woman of 39, who had had similar symp- 
toms for many years Duimg the year which has elapsed since hei operation 
she has shown no improvement (Table IV) 

Banti’s Disease (Splenic Anemia) — Although Gieismger is said to 
have used the term "splenic anemia” in 1866, it was Banti, m 1883, who first 
gave impetus to the study of this condition, and Osier, in 1900-1902, added 
to our knowledge of the clinical picture BantF® desciibed the disease as 
characterized by progressive splenomegaly, anemia of the microcytic type, 
leukopenia, slight thrombopenia and hematemesis, and progressing to obvious 
cirihosis of the liver with jaundice and ascites He also considered phlebitis 
of the portal vein as a uniform finding of the disease From his description 
one infers that he considered that the primal y seat of the disease was to be 
found m the spleen, and yet he shows some reservation by insisting that the 
process must be without obvious cause 

If one excludes the cases with obstruction to the splenic vein itself by 
tumor, thiombus, etc , it is difficult to segregate into any single etiologic group 
the cases with the above clinical findings except that of portal ciirhosis In 
the past, many other types of cases were included in this category but as the 
knowledge regarding them has inci eased, those which may be consigned to 
this group have steadily decreased m number However, theie is accumu- 
lating an inci easing mass of direct and indirect evidence to indicate that the 
splenomegaly and attendant anemia are piobably not due to primary disease 
of the spleen, but rather that the initiating factor involves the liver pnmaiily 
and the spleen secondarily, which results in an overloading of the portal system 
with demonstrable elevation of pressure m the splenic vein The fairly 
constant splenomegaly seen m cases of portal cirihosis, a splenomegaly the 
characteristics and effects of which are quite indistinguishable from that of 
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Banti’s disease, attracts one to this view, and indeed, one is left with the 
feeling that the diagnosis of the latter syndrome rests on the dictum that in its 
early stages cirrhosis is not clinically demonstrable 

This is a distinctly tenuous argument, however, as indicated by the repeated 
observation that microscopic cirrhosis, or definite peiiportal fibrosis, can exist 
without being clinically obvious or even detectable on gross examination of the 
liver In the present small group of eight cases, four patients showed gross 
cirrhosis at operation, and m several, careful estimation of liver function by 
different tests indicated definite abnormality Moreover, the literature con- 
tains several reported series of cases, operated upon under the diagnosis of 
Banti’s disease, in which the liver was carefully observed or biopsies were 
made, and m which hepatic disease was so uniformly observed as to throw 
considerable doubt on the thesis that the splenomegaly was primary Studies 
of cases of schistosomiasis, and lately the interesting work of Whipple and 
his associates at the Presbyterian Hospital in producing all the characteristic 
splenic, hepatic and hematologic changes by the injection of particulate matter 
into radicals of the portal system, present powerful arguments for considering 
overloading of the portal system the primary etiologic factor in the condition , 
the splenic changes being explicable on the basis of chronic passive congestion 
In view of all this evidence, it would seem “an act of faith rather than of 
reason to believe in the primary nature of the splenic involvement’’ (Castle 
and Minot^^) 

One fact, however, remains as a deterient, namely, that the results of 
splenectomy in lecognized cirrhosis of the liver have not been such as to com- 
mend the procedure in most cases, wheieas, the operation in patients with 
so-called Banti’s disease has yielded many excellent results It may be, how- 
ever, that surgeons have been laggards in perfoiming splenectomy in cirrhosis 
while they have had recourse to the procedure early in the course of Banti’s 
disease Recent reports tend to lend suppoit to this idea 

The typical cases grouped in this category are young adults in whom the 
disease has been of insidious onset with weakness, digestive disturbances, easy 
fatigability or hematemesis as the presenting symptoms The disease may 
begin in eaily life and commonly runs a chronic and protracted course Pain 
over the enlarged spleen or over the liver, associated with inflammation of the 
capsules of these organs, may be encountered 

On physical examination, aside from those patients admitted in shock from 
acute hemorrhage, palloi and splenomegaly are the most prominent findings 
The spleen is consideiably enlaiged and quite firm In the later stages 
ascites may be present Four of our patients were admitted after having had 
severe gastro-intestinal hemorrhage as evidenced by hematemesis or melena 
or both 

Examination of the blood in these cases shows a moderate anemia of the 
hypochromic type In the present series the aveiage red blood cell count was 
3,360,000 before operation and the hemoglobin 64 per cent Leukopenia is a 
quite consistent feature and may be marked, before opeiation in our own cases, 
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ranging from i,ooo to 6,600 (average, 3)^50) , after operation leukocytosis' is 
the rule Moderate thrombopenia is common before splenectomy, but after 
operation the platelets may reach high levels Slightly increased resistance of 
the red cells to hypotonic saline is also a feature of the typical case 

Splenectomy — The removal of the spleen in this condition seems definitely 
warranted in the early stages and may alleviate some of the symptoms over a 
consideiable period The benefit which results would seem to be due to the 
reduction of the amount of blood coming to the liver through the portal vein 
which follows splenectomy However, the operation is attended with certain 
risks since the spleen is commonly adheient and has developed a collateral 
circulation at its uppei pole which may be difficult to handle Further, as 
noted above, m many of the patients the platelets reach verjf high levels after 
operation and thromboses aie not uncommon Indeed, if one accepts the 
criterion of an unexplained febrile course as possibly indicating thromboses, 
this complication would seem to be quite common in this disease 

There were no opeiative deaths in this series of eight cases, but one patient 
(M F ) died two years after operation of progressing cirrhosis with ascites 
The longest time which has elapsed since operation is three and one-half years, 
and two additional patients have suffered recurience of hemoirhage (Table V) 
In general, the operative moitality is highei in this condition than m either 
of the foregoing and the results less satisfactory Pemberton-- reports 167 
splenectomies for this condition with 16 deaths The lemaining 151 patients 
were followed for as long as 22 years, and 52 of them had died — ^moie than 
one-third fiom recurrence of heniorihage Similar study of 118 operations 
for hemolytic jaundice showed four operative deaths and only seven additional 
fatalities occurring dm mg the follow-up peiiod 

Erythroblastic (Cooley’s) Anemia — The present series includes four 
cases of this peculiar type of anemia of childhood, which occurs, apparently, 
only in children of patents of Meditei ranean, and paiticularly of Greek, 
Italian, or Syrian oiigin It is chaiacteiized by mongoloid facies, spleno- 
megaly and the presence of laige numbeis of eiythioblasts in the ciiculating 
blood Roentgenologic examinations of the bones show thickening of the 
flat bones of the skull, and more rarely, of the coitex of the long bones, with 
spicules arranged in fine radiating lines The anemia is usually of severe 
grade, hypochromic in type, and associated with definite and often consider- 
able leukocytosis In our cases the aveiage red blood cell count was about 
2,500,000 and the leukocytes 10,000 

Splenectomy was pei formed upon foui children, 19 months, and four, five, 
and eight yeais of age, two of -whom weie brother and sister All were of 
Italian paientage There were no operative deaths but two of the children 
have since died, one, eight months and one, two years after operation, of pro- 
gressive anemia and pneumonia The other two children aie living, three and 
one-half and four yeais aftei opeiation, but both have erythrocyte counts of 
slightly over 3,000,000 cells, and hemoglobin values around 50 per cent While 
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It IS possible that the lives of the last two children have been prolonged by 
operation, this is perhaps open to question (Table VI) AH four cases 
showed the increased outpouring of nucleated red blood cells, lecognized as 
being a characteristic effect of splenectomy in this condition 

Refractory Primary Anemia — Although it is the univeisal opinion of 
hematologists and surgeons that splenectomy does not benefit patients with 
true aplastic anemia, this diagnosis is sometimes veiy difficult to establish, and 
m some cases of refractory primary anemia, the operation is sometimes re- 
sorted to m the hope that it ma)^ change the course of the disease This group 
as a whole has recently been discussed by Rhoads and Barker Under these 
conditions, we have performed the operation in three such cases (Table VII), 
m one frankty as an experiment m a patient (AI S ) who was rapidly losing 
ground and m whom the course of the disease was in no way altered by the 
procedure She died nine days after operation fiom continued bleeding from 
the gums and vagina and with progiessmg anemia 

When considering operation in the other two cases, we wei e influenced by 
the result obtained in one of the patients (E F ) whom, because of his sub- 
sequent course, we have included in the group of thiombopenic purpura, 
although so fai as his pieoperative picture was concerned, his findings closely 
simulated those of the patients referred to heie In neithei of these two 
patients, howevei, was such a happy result obtained, for, while both appeared 
to deiive temporal y benefit and weie able to go home and be up and about, 
both suffered a relapse and died, one, seven weeks, and one, ten months after 
operation 

Miscellaneous Conditions — Splenectomy was also performed upon a 
child with nonlipoid histiocytosis, whose disease has been described from the 
pathologic standpoint b}'^ Foot and Olcott,^^ and whose subsequent course is 
appended 

Case Report — A white female, age J ears, had had purpura for one year , the 

spleen was known to have been enlarged for three months prior to her first admission 
Blood studies showed a moderate anemia, red blood cells, 3,700,000, white blood cells, 
3,900, with 80,000 platelets The liver and spleen were both considerabh enlarged 
Two months later the platelets had fallen to 50,000 After two transfusions, splenectomy 
was performed The platelets rose after operation to 300,000 and she vas discharged 
improved The improvement was temporary, however, and she was readmitted three 
months later with a recrudescence of the purpuric manifestations and a still greater enlarge- 
ment of the liver She continued to run a low-grade fever until her death a few weeks 
later 

Autopsy — Anatomic Diagnoses Healed splenectomy wound, moderate hyperplasia 
and hj peremia of the bone marrow , cj sts of the intervertebral disks , petechiae in the 
skin over the trunk and in the epicardium, pericardial effusion, and granular degeneration 
of the tubules of the kidneys 

Micioscopic Evamination showed (i) Notable increase in mononuclear phagocytes 
in the spleen and the lymph nodes of the peritoneal cavity and, to a lesser degree, in the 
bone marrow (2) The absence of demonstrable fat or hpms in the phagocytes 
(3) Simple cystic degeneration of the intervertebral disks 
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The operation appaiently alleviated somewhat the discomfoit caused by 
the spleen as a large abdominal tumor mass, and temporarily relieved the 
purpuiic manifestations but did not arrest the piogiess of the disease 

Splenectomy was also undertaken in a man, age 34, who surMved the 
operation but was not improved, and at postmoitem, four months later, was 
shown to have leukemia His subsequent course is appended 

Case Report — A male, age 34, was admitted to the Hospital of the Rockefeller 
Institute, complaining of weakness and anemia of ten months’ duration He had had 
psoriasis for which he had received roentgenotherapy for about five years On admissiorf 
to the hospital he was pale and d3'spneic The liver was palpable just below the costal 
margin, but the spleen could not be felt Blood studies showed a hemoglobin of 30 per 
cent, red blood cells, 1,600,000, white blood cells, 1,500, with 45 per cent reticulocytes 
Bone marrow biopsy showed a very cellular marrow with a distinct increase in primitive 
cells Abundant red cell formation was evident Studies of pigment output indicated 
increased hemolysis It was in the hope of decreasing this factor that splenectomy was 
undertaken He stood the procedure satisfactorily but was little improved He was 
given repeated transfusions and returned to his home He died four months after opera- 
tion with progressive anemia At postmortem the normal structure of the bone marrow 
was found to have been completely replaced by cords and masses of round to oval cells 
with hyperchromatic nuclei and basophilic cytoplasm 

One of the operations which terminated fatally was performed upon 
an Italian woman, age 46, whose symptoms consisted of weakness, anorexia, 
and vague, upper abdominal pain She had also had occasional attacks of 
nausea and vomiting Other than foi the evident anemia and considerable 
enlargement of both the liver and spleen, physical examination was negative 
The blood findings were as follows Hemoglobin, 62 pei cent, red blood 
cells, 2,900,000, white blood cells, 4,000, platelets, 200,000 Bleeding and 
clotting time, normal, Wasseimann, negative, icteric index, 94 Roent- 
genologic examination of the chest and gasti o-intestmal tract showed nothing 
abnormal 

The preoperative diagnosis was Banti’s disease, and splenectomy was pei- 
foimed without difficulty The patient leacted pooily after operation, how- 
ever, and died eight hours later with hyperpj^rexia Postmortem examination 
revealed letothehal sarcoma which had involved the spleen, liver, pancreas, 
kidney and mesenteiic nodes 

The other operative fatality occuired in an Italian boy, age 12, who had 
suffered from weakness, A^ague indigestion and frequent epistaxis for about 
SIX months Two weeks befoie admission to the hospital his abdomen began 
to sAvell and seveial purpuric spots appeared on his face 

Physical examination on admission showed his abdomen to be markedly 
distended with fluid, and after paiacentesis with the removal of 2,000 cc 
of clear, straw-colored fluid, the liver and spleen both became easily palpable 
Blood findings at this time were as follows Hemoglobin, 70 per cent, red 
blood cells, 3,200,000, white blood cells, 9,000, polymorphonuclears, 83 per 
cent, lymphocytes, 15 per cent, reticulocytes, 2 per cent, platelets, 170,000, 
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icteric index, 25 Roentgenologic examinations of the chest and gastro- 
intestinal tiact levealed nothing pathologic 

Following the first pai acentesis, the child became jaundiced, the anemia 
became moie marked, and the fluid reaccuinulated rapidly A fatal outcome 
was obvious and splenectomy was undertaken as a last resort The jaundice 
increased rapidly, however, after operation and the patient died with choleinia 
three days latei Postopeiahve Diagnosis Nodular ciirhosis 
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Discussion — Dr Allen O Whipple (New York) said that he had 
had the opportunity of leviewing Doctor Audi us' cases m some detail and that 
his experience at the Presbyterian Hospital liad been quite similar to that of 
Doctor Andrus, as regaids the indications foi and the results of splenectom)’’ 
There had been no deaths following the operation foi hemolytic jaundice and 
none of the patients, operated upon for typical idiopathic thrombocytopenic 
purpura, had been lost In a total of 130 splenectomies, 34 were for hemolytic 
icterus, 21 for idiopathic purpura, and 53 weie cases of so-called Banti’s 
syndrome The poor lesults occuried in the last named group although theie 
were in it, also, some remarkable results that cannot be explained 

Hemolytic icterus or the typical splieiocytic jaundice is a definite, cleai- 
cut syndrome and one in which splenectomy gives brilliant results Doctoi 
Whipple said the feeling at Presbyterian Hospital is, increasingly, to regaid 
the presence of spherical miciocytes as absolutely essential to diagnosis, plus 
increased red blood cell fiagihty These two ciiteria must be present before 
a case is called typical hemolytic jaundice and spherical microcytes are re- 
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garded as more important than fragility The group chaiactei ized by lack 
of spherocytes should be very carefully differentiated from typical spherocytic 
jaundice, because m it the results are veiy poor Some cases are difficult to 
differentiate (typical round microcytes were found in none of the cases 
studied, although some had a variable led cell fragility) Difteientiating these 
two groups IS particularly important so far as therapeutic results and indica- 
tions for suigery are concerned 

Idiopathic thrombocytopenic purpuia should also be classified into typical 
and atypical thrombocytopenic purpura “Idiopathic” implies that the cause 
is not quite known, but there are certain etiologic factors, such as infections, 
both acute and chronic, among which is tuberculosis, sometimes associated 
with puipura Certain metallic poisons are also, sometimes, associated with 
it and some cases of aplastic anemia are veiy difficult to differentiate and 
recognize If these conditions aie luled out and if the patient, after a thoiough 
trial with conservative measures, still continues to show a tendency to bleed, 
splenectomy does give very excellent results 

In regard to Banti’s syndrome — a term used piobably because it covers 
a certain amount of ignorance — certain interesting factors are known to be 
present Some of the Banti’s cases are undoubtedly due to splenic or portal 
vein thrombosis Doctor Whipple cited thiee m which the histoiy of trauma 
was veiy definite and lesulted in thrombosis of either the splenic or of a laige 
portal area which caused engorgement of the splenic circulation and resulted 
111 splenomegaly Splenectomy m all three ivas followed by very excellent 
results Another feature Doctoi Whipple said he had noted, after checking 
up more than 20 cases, was that the splenic vein pressure is sometimes in- 
creased 300 to 500 per cent above normal These pressures ivei e taken at the 
time of operation and compared with the peripheral circulation pressure The 
splenic vein pressure proved to be astonishingly high m cases of portal block 

Another group of cases is lepiesented by schistosomiasis, many cases 
coming up from Porto Rico, Venezuela and other paits of the world, wheie 
Schistosoma mansoni is endemic This repioduces Banli’s syndrome m 
every detail Doctor Rousselot of the Piesbyterian Hospital staff has been 
working on the problem for two years and expects to publish his results 
shortly By means of injecting salicylate particles into the portal circulation 
over a period of months, that is, at inteivals of four months or so, he has 
been able to reproduce a typical and absolutely characteristic picture of 
Banti’s disease in the dog The pathologic findings have been chaiactenstic , 
namely, esophageal varices, enlaiged spleen, maiked ciiihosis, and engorge- 
ment of the portal circulation 

Finally, Doctor Whipple said, in connection -with idiopathic purpura cases, 
that the capillary fragility is felt to be more important even than the platelet 
count, as a result of the studies of Doctor Elliott of his staff He studied 
this in a very large series of cases, both opeiated and nonoperated, and in 
a control series, using the Dolldorf apparatus, which registers pressuie much 
more accuiately than the tourniquet, he found that increased fragility was 
much more constant than the platelet count as a manifestation of purpura 
Very quickly — ^within five or ten minutes after splenectomy — ^there was 
found to be a return to normal m the capillary fragility, if tested by that 
apparatus 

Dr Paul Reznikoff (New York) said that it was quite appaient from 
the cases presented that the conditions under discussion really affect the spleen 
incidentally The physician or surgeon is confronted with general medical 
and surgical diseases and only in traumatic conditions, and perhaps tumors 
of the spleen, are local splenic abnormalities found The significance of this 
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IS that the blood and othei parts of the body, and most important, the patient, 
must be studied intensively 

Two points about spherocytic oi hemolytic jaundice were particular!)" 
discussed by Doctoi Reznikoff He expressed the belief that the real lesion 
IS a spheiocytosis, a microcyte which is globulai lather than of the biconcave 
shape of the normal cell The cell, being globular, cannot imbibe water as 
well as the biconcave cell oi have the loom to swell, and that explains its 
apparent fi agility or decreased lesistance to hypotonic saline It is very 
simple to meastiie the spherocyte Ihe simplest way is with the micromanipu- 
lator With these cells m a hanging drop one can see, as the cell is turned 
ovei, that it is a spheie If not available, a good indirect way is to measure 
the diameter of the cells, piesumably in a fiesh drop, m which the diameter 
IS usually below seven micra, often below 6 5 Then by doing an hematocrit 
leading one gets a suipiisingly high cell-pack foi that diameter which gives, 
in an indirect way, evidence of spheiocytosis 

Anothei veiy important point m questionable cases of hemolytic or 
spheiocytic jaundice is that many of these patients do not show all the 
essential ciiteiia Some show veiy little Foi example, Gannslen, in de- 
scribing 105 cases, reported that 10 per cent showed no change to fragility, 
35 per cent no anemia, 30 pei cent no splenomegaly, and 40 per cent no 
jaundice Doctor Vaughan by bringing m all the lelatives that she could 
obtain — fatheis, mothers, aunts, sisters, brothers and cousins — found a 
very clear-cut lesult A veiy high pioportion of the relatives had abnormal 
red blood cells, as judged by the hypotonic saline test when the patient may 
not have had this In this way she has thrown doubt on acute hemolytic 
anemia as a sepaiate entity Even though anemia, jaundice, or complaints 
weie absent, the relatives having no complaints, there may still be marked 
fi agility or deci eased lesistance to hypotonic saline 

Thrombocytopenic purpuia is a disease which gives hematologists a 
great deal of tiouble It is not easy to differentiate from other conditions 
such as aplastic bone maiiow, which is really aplasia of the entire bone mar- 
row, 01 acute leukemia Sometimes it is impossible to know" wdiat the 
patient had even aftei autopsy Howevei, wdiile the platelets are reduced 
111 all these conditions and, while in all, anemia is present as a rule, it is 
usually 111 thiombocytopenic purpuia that the patient has no real leukopenia 
These patients usually have some leukocytosis and quite a repi esentative per- 
centage of polyiiiorphonucleai cells, most of w’hich are fairly immature 
That IS an important distinction Another distinction, not as good a guide, 
but helpful, IS that while capillary fragility is an important factor in thrombo- 
cytopenic purpura it is also a veiy troublesome thing in acute leukemia and 
m the so-called aplastic anemias But in thrombocytopenic purpura the 
patient almost invariably has very poor clot letraction and a very fragile clot 
At the end of 24 hours it will come apait if picked up with the needle This 
IS true, also, of many othei conditions, including acute leukemia and in the 
aplastic bone marrow conditions, but not quite so true If one obtains a 
firm clot and good letraction it speaks against thiombocytopenic purpura 
These points all have to be evaluated and sometimes, even then, it is ex- 
tiemely difficult to distinguish between these conditions 

Regarding Doctor Andrus’ patient E F, Doctor Reznikoff said it was 
reasonably ceitam that he had a leukopenia, an anemia, thrombocytopenia, 
capillary fi agility, poor blood clot letraction, and a fragile clot, but the 
striking features were the marked leukopenia and thrombocytopenia It 
was thought that there was aplasia of the bone marrow In desperation, the 
spleen was removed, with a surprising result still not understood The patient 
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has never had a normal platelet count, the highest being 175,000 He is 
not bleeding, can work, and has a fairly normal red blood cell count 

The argument against operation m patients with acute thrombocytopenic 
purpura is that there is a very high mortality rate Doctor Reznikoff’s im- 
pression from the literature and his own expeiience is that if one does not 
operate the mortality rate is even higher With adjuvants such as trans- 
fusion, it IS usually desirable to operate 

Doctor Whipple spoke of the miracle ot removing the spleen and seeing 
the purpura disappear within five or ten minutes Doctor Rezmkoff said 
that It was a miracle to him to see all the bleeding stop as the pedicle is 
clamped That is what happens m acute thrombocytopenic purpura Some 
of these patients who take sedormid will confuse one because of having a 
picture a good deal like tin ombocytopenic purpura, but not usually with a 
very low platelet count 

Doctor Rezmkolf called attention to the important fact that Doctor 
Patek, in the Research Department of the Hospital for Chionic Diseases, is 
getting some very interesting results in curhosis of the liver with vitamin Bi 
therapy If the work bears the fruit it promises, surgeons aie going to be 
requested to remove more spleens both m Banti’s disease and in ciiihosis 
of the liver, as an adjuvant to the vitamin Bi theiapy Theie is no ques- 
tion that the splenomegaly puts a tremendous load on the hvei If Doctor 
Patek’s work is successful, splenectomies will have to be increased It 
will be more difficult to cure the cirrhosis if the spleen is left m 

If a patient comes in with suspected Banti's disease, it is impoitant to 
appreciate that in the typical case the blood picture as a lule shows a leuko- 
penia and thrombocytopenia to some degree, not marked, but certainly below 
200,000 with a slight inciease in the resistance to hypotonic saline, and, also, 
in most cases where the liver is involved, a maci ocytosis In about one-third of 
the cases of Banti’s disease there is leally a maciocytic anemia 

It would be veiy satisfactory if one could associate an inci eased platelet 
count, after splenectomy, for instance for Banti’s disease, with thiombosis, 
but the majority of reports, especially the very good cases desciibed by Eng- 
lish authors, show that the two cannot always be associated Thrombosis may 
occur with a fairly low platelet count and very often thiombosis will not occur 
in counts of one million or above This is tiue also of a low platelet count 
in thrombocytopenic purpura Foimerly it was taught that if the platelet count 
falls below 100,000 that is the bleeding point But many patients have been 
seen with 20,000 or 30,000 platelets without bleeding and with 150,000 plate- 
lets with bleeding As yet the 1 elationship between platelet count and purpura 
IS not understood 

Doctor Rezmkoff, in closing, stiessed the fact that medical men tend to 
uige splenectomy when they reach the end of their lope, and the surgeon asks 
the medical man to give a good leason for it His expeiience has been that the 
best results have occurred when the suigeon has known a good deal about 
his work and has questioned him, and particulaily when there has been 
good cooperation and fiank criticism between the surgeon, the medical men 
and the hematologist 
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Sanford E Levy, MD ,t and Alfred Blalock, MD 
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A search of the Iiteiatuie leveals no Distances in which the adrenal gland 
has been transplanted in toto with the lecstabhshment of its blood supply by 
sutuie of blood vessels A number of investigators have placed parts of an 
adienal gland in vaiious sites in the body and have obtained evidence subse- 
quently of viability of the coitical tissue Most of the work on the grafting 
of adienal tissue has been pei formed on rabbits, rats and guinea-pigs Theie 
IS no convincing evidence that giafting has been earned out successfully in 
dogs Blodmgei Klebaiioff and Lauiens^ obtained no evidence of function in 
autoplastic and homoplastic tiansplants in the dog The animals died soon 
aftei lemoval of the second gland in spite of transplantation, and the trans- 
plants had degenciated by the thirt}f-fourth day Crowe and Wislocki- have 
the following to say conceining then e\peiiments on dogs “An autoplastic 
transplantation of a fiagment of adrenal may ‘take’ but is of no functional 
value When a fiagment of adienal containing both cortev and medulla is 
ti ansplanted, the coitical cells ma)’- suivivc, but the medullaiy cells are 
absoibed” The pioceduie of Habeici’’ did not lesult in a tiue transplan- 
tation of adrenal tissue The adienal gland was freed of its peritoneal 
attachments and was placed in an incision in the kidney The blood vessels 
to the gland weie left intact 

The method herein desciibed was developed piimaiily m oidei to detei- 
mine the effect on expeiimental h)'pei tension due to lenal ischemia lesulting 
fiom the lemoval of one adienal and of the denervation of the lemaining one 
by tiansplanting it to the neck These studies wnll be lepoited subsequently 
in a papei dealing wnth hypei tension This method of tiansplanting the 
adienal to the neck seems to offer advantages in ceitam types of studies in 
that it IS a deneivated piepaiation, its venous letuin is through the external 
jugulai vein wdiich is located just beneath the skin and can be punctured with- 
out difficulty, and the supeificial position of the gland makes it readily acces- 
sible foi loentgen treatment, lemoval under local anesthesia or foi other 
procedures 

* Aided by a Grant to Vanderbilt University by the Division of Medical Sciences of 
the Rockefeller Foundation 

t National Research Fellow in the Medical Sciences 
Submitted for publication March 31, 1938 
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The purpose of this paper is to describe the method of ti ansplantation 
and to report a few studies on this preparation 

Method — The principle of the method consists of utilizing the \ essels in 
the pedicle of the kidney for the flow of arterial blood to the adienal and the 
return of venous blood from it Theie are at least seveial aiteries supplying 
the adienals, and these aie derived from the aorta, the inferior phrenic and 
the renal arteries Most of the venous return is through the adienal vein 
which usually empties into the infenoi vena cava, but occasionally, on the 
left, it opens into the renal vein In addition, theie aie smallei veins, some 
of which join the lenal The adrenal vessels aie too small foi direct anasto- 
mosis to other vessels Hence the adrenal was removed in mass togethei 
with the kidney and its pedicle, and the i enal artei y and vein wei e anastomosed 
to the carotid artery and external jugular vein A method similai to this was 
employed by Dederer'* in one expeiiment in which homotransplantation of a 
kidney and ovary was perfoimed The piinciple of the method is somewhat 
different from that of the mass transplantation of oigans as employed by 
Carrel 

Large, mature dogs were used in all experiments In most instances, the 
blood pressure was determined by the needle puncture method for a number 
of days preceding the operation Employing aseptic technic and general 
anesthesia, the left kidney and adrenal were exposed through an incision m 
the left flank Two persons usually carried out this proceduie ^\hlle a third 
prepared the vessels in the neck foi the anastomoses Beginning at the upper 
pole of the left adrenal, the gland was freed, care being taken to ligate the 
vessels and not to enter the capsule It is particulaily impoitant not to dis- 
turb the connections between the adienal and the pedicle of the kidney during 
the freeing of the rest of the gland These connections are shown in Figure i 
In most instances, the mam adrenal vein joined the mfei loi vena cava Since 
ligation of this vein usually resulted m a good deal of venous engorgement 
of the adrenal, it was postponed as long as possible Aftei having com- 
pletely freed the adrenal except for its attachments to the lenal pedicle, the 
ureter was cut across, and renal aiteiy and vein were ligated and divided 
as close to the aorta and inferior cava as possible This allowed the removal 
of the kidney and adrenal m one mass The renal artery was then anastomosed 
to the proximal end of the carotid artery and the lenal vein to the pioximal 
end of the external jugular vein using the method of Can el In a few in- 
stances, the kidney was removed aftei having completed the anastomoses, 
the vessels being ligated and divided just at the hilus This left a considerable 
length of renal artery and vein from wduch the adienal might receive its 
blood supply In most instances, the kidnej'^ w'as placed together with the 
adrenal m a pocket beneath the skin m the neck and the tip of the ureter 
w^as brought out through a stab w'ound m tbe skin The incisions m the 
neck and flank were closed The length of tune that the transplanted tissues 
w^eie completely deprived of then ciiculation varied from 29 to 42 minutes 
111 the different experiments The animals w’^ere given the usual kennel diet 
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of meat and chow and weie not administered supportive or substitution ad- 
lenal theiapy 

Ohscivations — Tiansplantations weie peiformed on 14 dogs Seven of 
these weie successful in that subsequent removal of the othei adienal was 
not followed by deleteiious effects The seven failures weie due to throm- 
bosis of the vessels, neciosis and infection of the tissues of the neck, distemper, 
secondaiy hemoiihage 01 to adienal insufficiency A fuithei analysis of 
the failuies is of inteiest In four of these seven experiments, the kidney 
was lemoved immediately after the anastomosis of the vessels In three of 
the four expeiiments m which the kidney was lemoved immediately, marked 
discoloration of the skin overlying the transplant occuried several days 
later and this uas followed by massive infection and neciosis In tw'o of the 



Tig I — Dri>Mng showing the kidncj, the idreinl tlie tissues connecting the 
two, the renal nrterj, ^cin and ureter 


three failuies in wdnch the kidney w^as transplanted together wnth the adrenal, 
the opposite adienal had been removed previously It follows that a failure 
resulted 111 only one experiment in wffiich the kidne}^ and adrenal Avere trans- 
planted to the neck of a dog 111 which the othei adrenal had not been removed 
Secondary hemorrhage caused the death of this animal 

The remaining observations are concerned wnth the favorable transplants 
As has been stated, seven of these were entirely successful In six of the 
seven, the kidney Avas transplanted Avith the adrenal and Avas not removed 
until some time later The interval separating the operation and the remoA^al 
of the transplanted kidney A^aried from eight to 93 days in the six expeii- 
ments, the individual days being eight, 32, 39, 68, 71 and 93 There Avas 
evidence of renal function, although suppressed, in all instances at the time 
of removal of the transplanted kidney In the remaining experiment, the 
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kidney was removed immediately after having anastomosed the vessels 
In SIX of the seven animals, the nontransplanted adrenal vas lemoved after 
mteivals varying from 13 to 32 days following the transplantation of the 
other gland The individual times were 13, 14, 18, 21, 26 and 32 days 
In the remaining animal, the right adrenal gland vas lemoved 13 da}s piior 
to transplanting the left gland to the neck No evidence of adienal insuffi- 
ciency was observed It is of interest that the mam adienal vein m this 
animal emptied into the renal rather than into the infeiioi lena ca^a as was 
usually the case It is our impression that the peicentage of successes 
would have been higher had this been the situation in all instances 

The condition of the animals did not seem to be alteied In the removal 





Fig 2 — Reading left to right Mother (seven months’ transplant) daughter (age fi\e weeks), 

and father (six months’ transplant) 


of the light adienal following the transplantation of the left adrenal gland 
They ate heaitily and maintained their weights The geneial appearance 
ivas the same as befoie the opeiation If disturbed by anothei dog ivhile 
eating, such an animal ivould giowl and fight There ivas no evidence of 
a decrease m then ability to ivithstand exposuie to cold Although exposed 
at times to othei dogs ivith distempei, none of them conti acted it One of 
the animals gave bnth to a single normal puppy seven months following 
transplantation of the adi enal 01 6 5 months followung the removal of the 
other adrenal The puppy fed fiom the bieast and developed normally A 
photograph of the puppy togethei w'lth the paients is showm m Figure 2 
The fathei of the puppy had been subjected six months pieviously to trans- 
plantation of one adienal This is the animal m wdiich the right adrenal 
w’as removed 13 days prioi to tiansplantmg the left one One animal, 
wdiich ivas received fiom the city pound, has been leturned to his original 
owmer No alteration in the behavior of the dog has been observed It is 
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now SIX months since the tiansplantation of the left adrenal to the neck and 
5 5 months since the lemoval of the light adrenal Thiee dogs were doing 
quite satisfactoi ily aftei inteivals of three months, 45 days and 37 days 
following the removal of the light adrenal and a slightly longer time fol- 
lowing the transplantation of the left one They weie used at that time 
foi a study of the eftects of lenal ischemia on the blood pressure The 
results will be repoited elsewheie but it may be stated that a response 
identical to that m dogs with intact adienals was obtained The findings 
at autopsy in these animals will be described m a subsequent paragraph 

In one expeiiment, the survival peiiod of the animal following the 
lemoval of the tiansplant undei a local anesthetic was detei mined The 
operation was performed six months following the transplantation of the 
left adrenal or 5 5 months after the removal of the light adrenal The 
tiansplant appealed essential!}’’ normal grossly at the time of its lemoval 
The animal was fed the same diet (meat and chow) following the removal 
of the transplant as he had been given pieviously and no supportive or 
substitution adrenal theiapy was administeied Very little food was taken 
aftei the first 36 houis Rathei much to om surprise, death occurred 
slightly less than five days following the removal of the tiansplant There 
was a decline 111 the arteiial blood pressure (needle punctuie method) from 
165 Mm Hg prioi to the lemoval of the tiansplant to 157 at the end of 
the first day, to 125 on the second, 115 on the third and to 82 Mm Hg on 
the fouith The animal died less than 24 houis subsequently Similarly 
the total blood chloiides declined somewhat from the contiol of 495 mg per 
100 cc to 4S6 on the fiist postoperative day, 462 on the second, 453 on the 
thud and 412 on the fouith day The autopsy was essentially negative 
No accessoiy adrenal tissue was found in the neck 01 m the lumbar region 
The thymus was definitely enlaiged Micioscopic studies on the trans- 
planted adienal will be described latei 

The arterial blood piessure of thiee of the animals became somewhat 
elevated following the tiansplantation of one adrenal and the removal of 
the other one, while there was no change from the preoperative level m 
the remaining four dogs It is to be remembeied that the right adrenal 
was lemoved fiom a site neai the lemaimng kidney and this procedure m 
itself IS followed at times by the formation of a good deal of scar tissue m 
the neighborhood of the renal ai tery It seems possible that this may have 
lesulted in some ischemia of the kidney with an associated rise in blood 
pi essui e 

As has been stated, the venous return from the transplanted adrenal 
was through the left external jugular vein The superficial position of this 
vein makes it readily accessible for punctuie with a needle and hence blood 
may be withdiawn from it The oxygen content of this blood as well as 
that withdrawn from the opposite external jugulai vein and that obtained 
fiom an aitery was determined Blood was withdiawn under oil and the 
oxygen content was detei mined by the Van Slyke-Neill method From 
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these figuies, the arteriovenous difterence m ox3^gen was determined This 
oxygen content of blood from the left jugulai (transplant) was defimtel} 
higher in all experiments and hence the arteriovenous diffeience m oxygen 
was smaller These figuies are contained m Table I We w'ere desirous 
of measuring the rate of blood flow also but this would have endangered 
the preparation and it was not done 

Table I 

Oxygen Content or Blood of Right and Left (Transplant) External 

Jugular Veins 

Oxygen Content 

Vols Per Cent Opposite 

Jugular 




Left Jugular 

Av Dif O2 

O2 Vols 

A\ Dif 0. 

Dog No 

Artenal 

(Adrenal) 

(Adrenal) 

Per Cent 

(Nontransplant) 

30 

20 62 

18 66 

I 96 

13 98 

6 64 

55 

18 27 

16 97 

I 30 

16 58 

I 69 

60 

16 55 

14 58 

1 97 

10 72 

5 83 

56 

17 29 

16 71 

0 58 

II 92 

5 37 

59 

14 81 

13 28 

1 53 

II 05 

3 76 

21 

13 91 

12 72 

I 19 

8 47 

5 44 

28 

8 04 

6 88 

I 16 

5 14 

2 90 


Effoits were made to deteimme wdiethei oi not there w^as epinephrine m 
the venous blood from the tiansplant This w^as obtained by puncturing 
the left external jugulai vein, and clotting w'as prevented by the use of 
heparin The method follow'ed w^as that employed by Suginvaia® m which 
a segment of intestine from the labbit is exposed to the solution to be 
tested Many tests w^eie made on blood samples obtained fiom foui of 
the dogs wnth a transplant Specimens of blood w^ere obtained on one occa- 
sion after massage of the adrenal gland and on another follownng the intra- 
venous administration of 4 mg of acetylcholine The responses of the intes- 
tinal stiip to these samples of blood were compaied to the effects of blood 
wnthdrawm fiom the opposite external jugular vein and to the effects of 
dilutions of a standaid solution of epinephrine hydrochloride made up b} 
w^eight from puie ciystals of epinephrine The intestinal stiips responded 
leadily to dilutions of the lattei solution of one part in 25 million In no 
expel iment was there an unequivocal inhibition of the intestinal strip by 
venous blood from the tiansplant The i espouse m most instances w'as 
piactically identical to that of blood obtained from the opposite external 
jugular vein We do not feel positive as a result of these tests that epineph- 
rine w^as not present, but certainly its piesence w^as not demonstrated 

In one experiment only, samples of blood fiom the twm exteinal jugular 
veins w'^ere injected into a lat by Di John Williams and the effects on the 
blood piessure w’^ere obseiwed Each injection caused a rise in blood pres- 
sure, but the piessoi response w'^as greater following the introduction of 
venous blood from the transplant 

The effects on the blood sugar of massage of the transplanted adrenal 
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and of the intiavenous injection of epinephrine were deterinined in two 
experiments The adrenal had been transplanted about eight months pre- 
viously m one of the animals and six months m the other Samples for 
blood sugar determinations were withdrawn from the femoral vein, and 
epinephrine was introduced into this vein The results were practically 
identical in the two experiments, one of which is as follows A few minutes 
after having placed the animal on the table, the blood sugar was 74 mg per 
100 cc The transplanted adrenal was then massaged gently for 2 5 minutes 
Immediately after completing the massage, the blood sugar was 70, it was 75 
three minutes later and 80 ten minutes later One-half cubic centimeter of 
I r,ooo epinephrine was then injected The blood sugar was 74 mg one 
minute following the injection and 105 mg five minutes after the injection 

Thiee of the animals aie alive at the time of the writing of this paper 
and they will be observed for a longer period of time The transplants can 
be palpated in the neck and a pulsation 111 the carotid artery to the adrenal 
can be felt It has been approximate!}' seven months, eight months and 
nine months since the nontransplanted adienals weie removed from these 
thiee dogs Thiee of the lemaming foui dogs were used for a study on 
hypei tension The transplants weie removed after three months in one 
instance, 55 days m one and 45 days in the othei following the excision of 
the nontiansplanted adienal The transplant was lemoved fiom the 
1 emaining dog 5 5 months after having taken out the other adrenal, and 
the survival period of the animal was determined The tiansplants of these 
four animals were easily identified at the tune of their excision and they 
appealed essentially noimal The carotid arteiy to the tiansplant was 
patent and bright blood lan fiom the distal end of the external jugular vein 
Avhen It was divided The adrenal gland was appioximatel}' the same size 
as It had been at the time of its tiansplantation When the adrenal was 
cut across, cortex and medulla could be identified on gross examination 
The autopsies showed no definite abnoimahty except for enlargement of 
the thymus and lymph nodes in the animal in which the tiansplant had 
been removed five days previousl)' Examination of the adrenal areas did 
not reveal any gross evidence of accessoiy adienal tissue These areas w'ere 
lemoved in mass for microscopic study and no cortical cells, exhausted or 
otherwise, were found 

The points of mteiest on micioscopic examination aie limited to the 
tiansplanted tissues As stated, four transplants w'ere studied, the length of 
time separating the transplantation and the removal of tissue for examination 
being 193, 1 16, 88 and 66 days The findings on microscopic study iveie 
practically identical m the foui experiments The cells of the cortex and 
medulla appeared noimal A low powei view showing the cortex and 
medulla of the tiansplant of 88 days’ duiation is given in Figiiie 3 A 
higher magnification of the cells in the medulla is given in Figure 4 The 
adrenal in this instance was removed 193 days following the tiansplantation 
A pyridin silvei stain showing unmyelinated fibers 111 the coitex of the 
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planted, without blood vessel anastomoses, that a physiologic deficit was 
necessaiy foi a successful “take ” He stated “The autotransplantation of 
paiathyioid glandules into the thyroid gland and behind the musculus rectus 
abdominis has been successful in 6i per cent of the cases in which a deficiency 
gi eater than one-half has been created In no instance has the auto- 
transplantation succeeded without the cieation of such deficiency” The 
light adienal was not lemoved until appi oximately one month following the 
transplantation of the left one in some of the experiments, and yet the 
transplants functioned sufficiently to maintain life 

Crowe and Wislockr placed fragments of adrenals of dogs in muscle and 



Fig 5 — Photomicrograph sbo\Mng the un Fic C — Photoimcrognph «5ho\\ing the unni>eli 

myehiiTted fibers in the cortex of an 88 claj jntcd fibers \Mth end bulbs in mediilh of nn 58 daj 
transpHut, treated bj Ransou s p>ridiu siher transplant Pjridin silver Oil immersion (Xi 500) 
method (X650) 

subsequently noted viable cells of the cortex, but no medullai}" cells were 
to be seen The giafts did not maintain life when the adrenal tissue else- 
where was removed They state “The only explanation we can offer for 
the failure of the above experiment is that the engrafted fiagment of adrenal 
was deprived of its normal nerve supply ” Gi oilman" states “The medullary 
tissue shaies the pioperty of neivous tissue geneially, to which it is embryo- 
logically related, in showing little oi no regenerative capacity ” As has 
been stated, the medullary tissue in oui tiansplants appealed essentially 
normal 

It IS of interest that a massive discoloiation and necrosis of the skin 
occurred in a numbei of the experiments in which the kidney was not 
tiansplanted together with the adrenal It seems likely that the removal 
of the kidney at the time of the ti ansplantation may lesult in a less adequate 
blood supply to the adrenal The discoloiation may be due to the escape of 
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dopa or epinephiine into the tissues A iiumbei of ln^ estigatoi s have com- 
mented upon the in Rating properties of medullai) tissue Jafte® carefully 
removes the medulla piior to tiansferring coitical tissue to the muscle of 
the abdominal wall Gi oilman' states “Undoubtedly the liberation of 
epinephrine fiom the degeneiatmg medulla will inhibit growth of the 
coitical cells and hence one should on!)'’ use the outer zone of the cortev 
(which constitutes the active legeneiative tissue) in transplants” Our 
results aie not stiictly comparable to those cited because of the difterence 
m the technic of ti ansplantation 



Fig 7 — Photomicrograph showing the cortex Fig 8 — Photomicrograph of the cortex, 

and medulla of a 66 da> transplant Osniic acid medulla and adjacent ganglion in a 193 da\ trans 
stain (Xioo) plant P>ridin siKer (X50) 


The length of time that the adrenals were completely deprived of blood 
suppl)’' duiing the ti ansplantation vaiied from 29 to 42 minutes This is 
almost certainly a longei peiiod of anoxemia than would be tolerated by 
the brain 01 heait Lawen and SicA^eis*’ found in expeiiments on rabbits 
that complete obstruction of the pulmonai}' arter}'' and aoita would lesult 
in death after lasting moie than tivo and one-half minutes Houevei, tlie 
animals could be levived by the aid of different types of 1 esuscitative measures 
even if the obstuiction had been eight minutes m duration Nystrom and 
Blalock^® found in expeiiments on dogs that approximately ii minutes ivas 
the maximum time that complete occlusion of the pulmonaiy aitery might be 
followed by lecoveiy 

The blood returning from the tiansplanted adienal had a very high o\3'gen 
content and hence the arteriovenous diffeience in flow was quite small 
Neumann^^ found the blood flow of the adrenals to be gi eater per gram of 
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tissue than that of any other organ Even though the arteriovenous differ- 
ence in oxygen is the smallest that we have encounteied in observations on 
many of the organs of the body, the rapid blood flow suggests that the 
oxygen consumption per unit of tissue is not extremely small 

As stated, a positive test for epinephrine m the blood from the transplant 
by the intestinal strip method was not obtained Grollman^ states “It has 
been found that epinephrine is detectable in the blood of the adrenal veins so 
long as the neive supply to the gland is intact Ihere is thus piesumably a 
steady secretion of epinephrine into the cii dilation The exact amount of 
this secretion has been a mattei of controversy ” Feldberg and his collab- 



Tig 9 — Photomicrograph of a ganglion with Fig lo — Photomicrograph of the ganglion 

nti\e blood \essels and cortex of Tdrenal in an cells nnd nerie in a ii6da> transplant Hcma 
b8 claj transplant Henntox\lin and eosui toxjim and eosin (X550) 

(X62) 

oiatois^- state that acetylcholine is the humoial tiansmittei of splanchnic 
impulses to the medulla In our denervated pi eparations, the intiavenous 
injection of acetylcholine did not result m a positive test for epinephrine in 
blood from the transplant Epinephrine is known to exeit a maiked hj'per- 
glycemic activity Massage of the transplant did not lesult m a significant 
alteration in the blood sugai in oui experiments De Takats and Cuthbeit^^ 
noted that denervation of the adrenal deci eases the hypeiglycemic response 
to the injection of epinephrine There uas not a marked elevation m the 
blood sugar following the injection of epinephiine in oui expennients There 
IS some doubt as to whethei oi not the medullaiy cells of our specimens 
exhibited the chiomaffin leaction Two specimens fixed with Zenkei’s solu- 
tion showed a suggestive reaction and two others did not It is said that 
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the chromaffin reaction may be absent in some instances despite the presence 
of epinephrine Sections of two specimens stained ^\lth osmic acid sllO^\ed 
no definite giamiles in the medulla These findings togethei with our inahiliti 
to demonstrate positively the presence of epinephrine by the intestinal stri]! 
method suggest stiongly that the medulla contained little if ain of (his 
substance 


It IS \vell known that untreated dogs raiely suivive foi moie than a lew 
days following bilateral adrenalectomy There has been a gieat deal of 
controversy m the hteratuie as to the leasons foi the diffcienees m sunival 
periods as obtained by various obseiveis One gioup maintained that then 
longei survival periods were due to 
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increased skill in the peifoimance of ^ 

the operation In a tivo stage opeia- \ ^ ^ 

tion peifoimed undei ethei anesthe- C V '' ^ 
sia, Rogoff and Stewart^'* found an '*V'" \ 0 ' \ ♦ 

average survival period of appioxi- I » 

mately seven days, two of then am- ' i 1' v ' | ''' 

mals living foi 15 da)'s As has 

been stated, the suriival period of , 

one of our animals was detei mined ' \ ^ , 

following the removal of the tians- JO 

plant under local anesthesia, no sup- ‘ y ' i'V- 

portive or substitution therapy being v 

given The transplantation of one I' A/"* f 

adrenal and the lemoval of the othei C'V 

one had been peifoimed about six • "V ' ^ ^ 

months previously Despite the fact 

that the animal appeared entiiely 

, , f , If Tir II — PhotomiooRnph of the riukIioii 

normal at the time 01 the lemoval 01 ccin ond nene fibers m t 191 thi tnnsphut 

, . , . ,11 ^1 IXruIin siKci Oil imiiicrsion (Xi 260) 

the transplant undei local anesthesia 

death occurred slightly less than five days subsequent!} 

It is of interest that lenal ischemia lesults in hypei tension in animals with 
a single denervated tiansplanted adienal This point will be commented 
upon elsewdiere 

As has been stated, some of the cells of the ganglia transplanted togethei 
w'lth the adrenal w'ere entiiely noimal The longest time separating the 
transplantation of the tissue and its removal foi examination was six months 
and five days Ranson^® noted the survival foi about 30 days of cells of the 
transplanted spinal ganglion of the rat Clark^' observed in dogs and cats 
normal visceral neurons w'hich had been wnthout the influence of the central 
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Tir II — PhotomicioRnph of the riukIioii 
cells oiifl nerve fibers in T 191 thv trinsphiit 
Pjrivlin siivei Oil imtiicrsion (Xi 260) 


nervous system for moie than tw’o years Ward^® transplanted lumbar sym- 
pathetic ganglia of the cat, and nerve cells w'ere identified as long as 287 days 
after the grafting operation In view of these results wdiich w'ere obtained 
without artificial reestablishment of the blood supply to the ganglia, it is not 
surprising that many of the ganglion cells were entirely normal in our 
experiments 
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Only unmyelinated nerve fibers were found m the transplanted adrenals 
m our experiments Elliott^® found that section of the splanchnic nerves 
causes the myelinated fibers of the adrenal gland to degenerate up to their 
endings in the medulla This was interpreted as indicating that chromaffin 
tissue IS innervated by preganglionic rather than by postganglionic fibers 
Clark^’’ commented upon the small ganglia which are found m the capsule of 
the adrenal and the nerve cells m the medulla, and he suggested that the 
numerous nerve fibers present m the adrenals of animals surviving a thoraco- 
lumbai ganglionectomy might be due to the presence of nerve cells m and 
adjacent to the glands It seems most likely that the nerves observed m 
the medulla m our tiansplants arose from intrinsic ganglion cells Hol- 
Imshead,-® using cats, found that all the myelinated fibers underwent degen- 
eration and the medullary plexus disappeared after removal of the upper 
lumbal sympathetic trunk in addition to section of both splanchmcs Un- 
myelinated fibers persisted m the gland after carrying out these piocedures 
and also aftei caieful denudation of the gland Hollmshead-® stated that 
these unmyelinated fibers appaiently arise from the ganglia of the adrenal 
plexus, including the ganglia occasionally embedded m the capsule of the 
gland, and that their destination appears to be piimaiily the blood vessels of 
the gland It was concluded that the chief innervation of the chi omaffin cells 
contained m the medulla of the gland is pieganglionic in nature According 
to Hollmshead, the fiheis to the adienal traverse ventral roots of spinal 
nerves and leach the gland piimarily ihiough the lessei splanchnic nerve and 
thiough direct branches from the htmhai sympathetic tiunk, and they end 
among the medullaiy cells without the mtei position of postganglionic neurons 
Transplantation of the adrenal in oui expeiiments resulted in a persistence 
of the unmyelinated fiheis and a degeneiation of the myelinated ones as was 
found by Hollmshead when both splanchmcs vere divided and the lumbar 
sympathetic trunk was removed Hollmshead and Finkelstem-^ found 
legeneration of neive fibers to the adrenal following lemoval of the lowei 
thoracic and upper lumbar sympathetic chain “The legeneiatmg fiheis arose 
from the lowei thoiacic and uppei lumbai spinal nerves and piovided the 
gland with an appaiently noimal innervation as eaily as the fourth month 
after opeiation ” As has been stated, only unmyelinated neives have been 
found m oui expeiiments m adienals tiansplanted to the neck 

SUMMARY 

A method is described foi tiansplantmg the adrenal gland to the neck of 
the dog Since the blood vessels of the adrenal are too small for anastomosis 
by suture, the renal artery and vein of the adjacent kidney have been utilized 
as conductors of blood to and from the tiansplant The kidney and adrenal 
were transplanted m mass, the renal aitery being anastomosed to the carotid, 
the renal vein to the external jugular vein, and the kidney was removed at a 
later date These procedures were carried out on seven dogs which have 
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remained in good condition foi a number of months ^\lth a single adrenal 
that was located beneath the skin of the neck 

The animals with a single transplanted adrenal maintain their eights, 
play and fight as do normal dogs One became pregnant and gave birth to a 
noimal puppy Evidence that the transplant begins to function at an earh 
date IS found in the one experiment m which the right adrenal v as i emo\ ed 
13 days prior to transplanting the left one Evidence that the transplant ^^]ll 
live when the second adienal has not been removed is suggested by experi- 
ments in which transplantation of the left adrenal preceded the removal of 
the light one by one month The arteriovenous difference in oxygen of the 
transplant is exceedingly small Tests for epinephiine nere made and m 
no experiment was theie an unequivocal inhibition of the intestinal stiip by 
venous blood from the transplant The survnal period of the one animal in 
which the transplant was lemoved for detei mining this point was slightly 
less than five days The foui tiansplants, which have been removed and 
examined, appeared normal giossly On microscopic study the coitex and 
medulla and the ganglia sui rounding the adrenal weie found to be essen- 
tially normal Only unmyelinated fibers were present in the transplanted 
adienal Material lemoved at autopsy fiom the region of the usual location 
of the glands did not leveal accessoiy adrenal tissue 

It IS a pleasure to express our tlianks to Dr Barnev Brooks and to Dr Sam L Clark 
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The more widespread interest and recognition m cases of carbuncle of 
the kidney is demonstrated by an increasing number of communications on 
the subject m recent years Whereas Graves and Paikms^ found 66 cases in 
the 27-year interval, ending 1932, we have been able to collect 35 cases from 
the hteratuie plus a personal case m the five-year period ending 1937 

Comprehensive desci iptions of the disease have been well given by Brady," 
O’Conor, ^ Moore,^ and others In brief, a lenal carbuncle may be defined as 
a circumscribed, multiloculai , suppurative piocess m the lenal paienchyma, 
metastatic m origin and usually caused by the Staphylococcus aiaeiis The 
sti iking similarity of its gtoss appeal ance to a carbuncle of the skin and 
subcutaneous tissues was fiist commented upon by Israel,^ m 1905 

Graves and Parkins point out that the chief mteiest in this entity lies m 
Its lelative ranty and the difficulties attendant upon its diagnosis In then 
series, urography played a minor part m the diagnosis, and nephrectomy was 
the most commonly employed therapeutic measure On the other hand, in 
the case herewith repoited, the definite aid furnished by intravenous p}elog- 
raphy and the satisfactoi}' outcome of a conseivative opeiation for an exten- 
sive lesion have been so giatifying, that we have been piompted to analyze 
the cases lepoited since the leview of Graves and Paikins, with particulai 
refeience to eailiei diagnosis, the lole of urography, and the status of con- 
seivative suigery We shall fiist lepoit oui case and then piesent the data 
obtained fiom a study of the last 36 cases recorded, making certain compari- 
sons with the conclusions of the pievious leports 

Case Report — (Referred by Dr L E Clark) B P, white, male, age 13, lAas 
admitted to the Dallas Medical and Surgical Oimc, June 15, 1937, complaining of pain 
m right flank, and fe\er The patient had ahvajs been health} and athletic Six weeks 
previous he had de\ eloped measles ^fter the usual course of this disease, he felt quite 
well and was up and about until one month ago, when he began to ha\e pain m the right 
side of the abdomen, epigastric distress and ferer, wdiich had continued to the time of 
admission For the past three w'eeks he had been confined to bed The temperature 
would rise to 102° to 104° F each afternoon He had had two rigors At no time had 
there been any frequenc}, urgenc}, hematuria or d\suna Numerous unnahses had been 
normal His appetite had been poor and he had lost 12 pounds in weight Aside from 

Submitted for publication, June 7, 1938 
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the measles he had had no recent infections, colds, boils, or other septic foci At times 
there had been considerable pain in the right lower chest on deep breathing, suggesting 
pleurisy 

Past Histoiy — Always m good health Had had measles, mumps, pertussis, chicken- 
pox, pneumonia, and typhoid fever His family history was irrelevant 

Physical Evaminatwii — Essentially negative except for the abdomen, which was 
flat and tender on the right side On deep inspiration, a smooth, tender, indefinite mass 
could be felt below costal margin on the right, which did not feel like liver Temperature 
101° F, pulse 120, respiration 22 

Laboiatoiv Data — Urinalysis Straw-colored, cloudy, specific gravity 1014, alka- 
line, no albumin, no sugar, sediment — negative Blood examination Hemoglobin 75 per 
cent, red blood cells 3,840,000, white blood cells 13,500, polymorphonuclear leukocytes 
85 per cent , lymphocytes 12 per cent , large mononuclears 3 per cent Kahn test negative 
No malarial parasites found Widal B tvphosus agglutination in dilution i 20 and i 40 
Para A and Para B — no agglutination 

Roentgenologic Examination — June 24, 1937 The outline of the left kidney is fairlj 
well seen and is apparentlj normal The right kidnc\ outline cannot be definitely made 



Fig I — Intravenous pyelogram showing oblitera Fig 2 — More detailed roentgenogram of the 

tion of the middle cahx of the right Kidney right Kidney pehis 


out The Spine is normal Psoas muscle shadow's are visualized An intravenous 
pyelogram show's the d\e appearing rapidly on the left side, slowly on the right The 
pelvis and calices are normal on the left On the right, there is a filling defect m the 
region of the middle calix completely obliterating it and indenting the pelvis The outer 
margin of the right kidney is indistinct but apparently the organ is enlarged (Figs i 
and 2) Roentgenograms of the chest are essentially negatne Picopciative Diagnosis 
Carbuncle of right kidney 

Opeiation — June 25, 1937 Dr Harry M Spence Under gas-ether anesthesia, a 
five-inch incision was made parallel to and just below the last right rib The perirenal 
tissues were indurated and edematous, and the fat friable The mass involving the kidney 
was freed by blunt dissection The kidney was freed from the inflammatory perirenal 
tissues with difficulty and delivered Both upper and low'er poles were essentially' normal 
The middle of the kidney was occupied by a typical, honeycombed, carbuncular lesion 
approximately two inches m diameter Its surface was raised and showed numerous 
necrotic foci Some thick greenish-yellow pus was oozing out in places The true capsule 
was stripped from the kidney throughout its extent, a portion of the carbuncle was then 
enucleated and the remainder was drained by criss-cross incisions A gauze wick was 
placed in the resultant cavity Two empty rubber wicks were inserted to the upper and 
lower poles of the kidney 

Pathologic Rcpoit — Culture of pus from the lesion showed a heavy growth of 
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Staphylococcus am cits and a few colonies of nonhemoljtic Streptococci The gross speci- 
men consists of a piece of irregular, friable, fibrin-coated tissue 3v2\i cm On section, it 
contains intercommunicating small abscess ca\ities with mter\ennig necrotic tissue 
Microscopically, there is diffuse infiltration with leukocjtes, and little recognizable renal 
tissue Pathologic Diagnosis Carbuncle of right kidne\ 

Subsequent Comse — The patient did well postoperatn eli During the first da> the 
temperature rose to loi 4° F but subsequently ne\er went abo\e 100° F One drain was 
removed on the tenth postoperative day, and the others shorth after There was copious 
drainage for about tw'o w'eeks, but it gradually' diminished and at the end of a month 
the w'ound w'as well healed There was a rapid gain in w'eight and strength 

FoUoiv-Up — Three months after operation, the patient appeared healthy and had no 
symptoms The wound was solid Urinalysis negatne Several reports by letter state 
that his health continues perfect 

Genet al Siatisttcal Analyst <: — The 66 cases, reviewed by Gta\es and 
Parkins, with our subsequent 36, make a total of 102 lepoited to date 
Although Brady,- in 1935, leported on 105 cases, we have chosen the former 
survey as bettei adapted for comparison w ith our more 1 ecent senes Sevei al 
cases, in w'hich the diagnosis w'as questionable® or the information a\ailable 
too meagei,^ have not been included In Table I, the salient features of the 
cases studied have been summarized 

Of the 36 cases, there weie 20 males and 16 females The average age 
was 32, the }oungest being 9 and the oldest 65 The light side was involved 
in 19 instances, the left m 16. one case had bilateral involvement The tw'O 
consistent, and often the only symptoms were chills and fever and pain m 
the lenal area All but one patient had pam in the involved side, 36 per cent 
had chills, and 60 per cent had fevei Unexplained w'cakness, malaise, loss 
of W'eight and strength, w'hile variable, weie often piesent History or cm- 
dence of a piimaiy focus of infection w'as elicited in 78 pei cent and absent 
in 22 pel cent These foci included ii boils, five carbuncles, five superficial 
abscesses, one paronychium, and a miscellaneous gioup consisting of mastitis, 
measles, blow on the flank, iheumatic endocarditis, badly diseased teeth, and a 
severe upper lespiiatory infection Theie was an average mteryal of fi^e and 
one-half wrecks betw'een the occuiience of the primary infection and the onset 
of symptoms lefeiable to the caibuncle, and an additional aveiage of 45 days 
elapsed befoie tieatment yvas instituted for the kidney lesion This latter 
figure repiesents a significant 1 eduction of 16 days oyfei the conesponding 
inteival of time in the cases tabulated by Giaves and Parkins 

Physical Examination — In ey'ery instance m yyhich the records weie 
complete, there yvas tenderness, graded from slight to marked, oyer the in- 
volved side The pi esence of a palpable mass could be demonstrated in exactly 
half of the cases Save for the general appearance of acute or chronic sepsis 
theie yveie no othei evident physical findings 

Laboiatoiy Data — Analy'sis of the bladder mine y\as essentially negatne 
in 25 of the 36 cases A significant amount of pyuria yyas piesent m six 
instances, pyuria and gioss hematuria m tyyo instances, and no information 
given in three cases The bladdei or kidne) urine y\as examined bacterio- 
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logically in 21 cases, and found to contain no oiganisms on culture or smear. 
01 both, in II instances Six urine cultures were positive for Staphylococcus, 
two for B coll, and two smears showed miscellaneous organisms Conti ary 
to the expel lence of some with coccal infections, in no case was the direct 
smeai positive wheie the cultuie was negative It is thus seen that m one- 
half to two-thiids of the cases, complete examination of the mine leflects no 
evidence of the pathologic process in the kidney This is evidently due to the 
fact that the inflammatory aiea does not communicate with the pelvis 

Blood cultuies were made m ii cases, nine of which weie negative One 
was positive foi Staphylococcus hcmolyticus before operation and negatne 
aftei, and one was positive for Staphylococcus albus aftei operation and nega- 
tive befoie Both of these cases lecoveied The aveiage white blood cell 
count was 17,400 m the 20 cases m which it was lecoided, the maximum 
count was 28,600, the minimum 9,400 In only two cases \\ as it under 10,000 
Results of cultuie or smear of pus obtained from the caibuncle at opera- 
tion were recoided in 28 cases In 27 of these, some stiain of Staphylococcus 
was either piesent m pure cultuie or predominated The organisms found 
were 


Slat>h aureus 

16 cases 

Staph aureus hemolyttcus 

3 cases 

“Staph ” 

3 cases 

Staph alhus 

3 cases 

Staph aureus hemolyttcus -f- B coh 

I case 

Staph aureus -p nonhemolytic Streptococci 

I case 

“Gram-negative bactena” 

I case 


Cystoscopic Eiaininatwns — These examinations weie not peiformed, or 
the lesults not given, m 13 cases Of the 23 cystoscopies made, 13 were nega- 
tive, and 10 showed pus or bacteria in the kidney specimen Renal function 
was noimal on the affected side in 14 cases, diminished in 7, and not given 
in 15 

Diagnoses — A conect preoperative diagnosis of lenal caibuncle was 
made 21 times The diagnoses in the remainder were Peimephnc abscess, 
6, renal neoplasm, 3, nephi optosis, i , and not given in 5 In one instance, 
carbuncle, neoplasm and tuberculosis weie discovered m the same kidney 
Roentgenologic Data — The urogiaphic methods utilized in diagnosis were 
as follows 


Intravenous pyelograph)' 1 1 cases 

Retrograde pyelography 10 cases 

Both intravenous and retrograde pyelography 2 cases 

Pyelography, method not stated 3 cases 

Gemto-urinary tract film only 4 cases 


Total 30 cases 


The uiogiaphic findings in these 30 cases were 
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Filling defect or deformity of the renal pelvis i6 cases 

Enlarged kidney outline 1 5 cases 

Absent or indistinct psoas shadow lo cases 

Obliteration of one or more cahees 7 cases 

Significant dilatation of renal pelvis 3 cases 

Normal pyelograms 4 cases 


In legal d to the loentgenogiaphic data, our senes differs maikedly from 
that of Graves and Paikms Out of 66 cases, they found only 15 abnormal 
pyelograms, while out of 36 cases we noted 22 abnoimal pyelograms, and in 
only four instances weie normal p3'elograms obtained The only case m which 
they found the mtiavenous method had been employed was their own While 
it IS true that theie is no single loentgenologic finding pathognomonic of 
renal carbuncle, the occuiience of caliceal obliteration 01 distorted pelvis, 
coupled with a suggestive histoi}' and physical examination, makes an other- 
wise tentative diagnosis definite, and wan ants eailier surgical intervention 
In II of the 21 cases coiiectly diagnosed before operation, the pyelogram was 
the chief criterion upon which the diagnosis was predicated, while m numer- 
ous others it offeied evidence corioboiative of the historj and physical signs 
Fixation 01 elevation of the diaphragm on fluoroscop)’’ 01 in the chest 
film Avas noted on seveial occasions The sign of Mathe,® i c loss of mobilit}’’ 
between the Trendelenbuig and upright positions, was not looked for as 
often as its piobable I'alue would variant 

Tieatmcnt — The treatment of this condition is obviously surgical The 
type of operation to be peifoimed, whether nephi ectoiii)’', incision and drain- 
age, or enucleation of the caibuncle, depends upon the general condition of 
the patient and the degiee of destiuction of the kidney 

On reviewing the treatment in this senes, ve gam the distinct impression 
that as a geneial rule, unless moie than a third of the kidney is involved, a 
conservative pioceduie seems prefeiable as the fiist step, and is more often 
than not sufficient b}’- itself This fai'orablc outcome, howevei, piesupposes 
thorough exploration, mobilization and adequate diainage of the lesion, 
usually including decapsulation Drainage of the associated perinephric 
abscess alone ivas ineffectu'^e in dealing up the carbuncle or relieving the 
body of the burden of sepsis on several occasions 

It is important to consider the relationship of peiinephric abscess to 
carbuncle of tbe kidney Fiom clinical obsen^ation, it seems likelj'- that most 
perinephric abscesses 1 esult by extension from small, shalloAv, isolated cortical 
lesions which heal spontaneously after the abscess pioper is evacuated Car- 
buncle, while always accompanied by phlegmon of the surrounding tissues, 
seems to result in frank peiirenal suppuration only in the later stages In 
oui group, perinephritis was found in all operated cases and perinephric 
abscess in 10, an incidence of 28 per cent Unexplained prolonged drainage 
from a perinephric abscess should make one consider the possibility of renal 
carbuncle as the underlying cause 

Thirty-five patients were operated upon in this group of 36, the exception 
being a case dying of cerebral abscess and coming to autopsy A primary 
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nephrectomy was earned out 17 times, with one death possibly from dissemi- 
nated miliary tuberculosis three months after opeiation Incision and diam- 
age of the carbuncle was performed in nine cases with no fatalities Paitial 
or complete excision 01 enucleation of the lesion w^as peifoimed in six cases, 
with one death from lobar pneumonia In one of these cases a nephi ostomy 
was performed when a calix was bioken into Two patients had a drainage 
of a perinephric abscess without recognition of the piesence of a caibuncle, 
they failed to improve, and latei secondary nephrectomy w as pei foi med In 
one case the carbuncle was tieated by electiocoagulation, but later lequiied 
nephrectomy In all, 52 per cent of these cases weie originally tieated by 
conservative operation 

The analysis of Graves and Parkins showed that in 63 opeiated cases 
nephrectomy was performed 39 times with seven deaths, a moitality of 179 
per cent, incision and diainage \vas perfoimed 19 tunes, with a mortality of 
315 per cent , the carbuncle was enucleated in five cases with no deaths When 
these figures are compared with those given above , namely, tivo deaths in 35 
cases, or a mortality rate of 5 7 pei cent, a inai ked impi oveinent is evident 
We ascribe this to earlier intervention, and the fact that conseivative surgery 
w'as employed approximately twice as frequently m the inoie lecent senes 

The complications encounteied, apait from the fatalities and piolonged 
wound drainage in several instances, weie Extension upwaid thiough dia- 
phragm, Staphylococcus abscess of prostate lequiiing drainage, abscess at 
site of hypodermocylsis , multiple iniliaiy coitical abscesses m opposite kidney, 
requiring decapsulation 

CONCLUSIONS 

(1) Thirty-six recent cases of caibuncle of the kidney, including a per- 
sonal case, have been analyzed and compared iMth a pieceding series of 
66 cases 

(2) An improvement of 16 days between the onset of symptoms and 
treatment of the carbuncle has resulted in the past five yeais 

(3) Urography is the greatest single objective aid m the diagnosis of renal 
carbuncle 

(4) Incision and drainage and enucleation are being employed moie fie- 
quently with satisfactoiy results 

(5) The operative moitality in the last 36 cases has been only a third as 
great as in the first 66 cases 
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Since the obseivations many years ago, that patients with sarcoma who 
accidentally contracted erysipelas sometimes exhibited regression of the neo- 
plasm, attempts have been made to treat sarcomata by injection of bacteiial 
products, paiticulaily those of Sheptococcus oysipelatis combined with Bacil- 
lus pjodigwsits Interest m laboratorj research in this question has developed 
m the last few years and a number of publications have appealed indicating 
that ceitain bacterial pioducts, especially those of meningococcus and B colt, 
weie capable of inducing paitial oi complete liquefaction sometimes with com- 
plete legiession of ti ansplantable neoplasms in mice (and other animals) 
For a detailed leview of the hteratuie the readei is leferied to the leport of 
M J Sheai^ (i935) 

Thei e is some question as to the mechanism of such phenomena Accord- 
ing to some it is essentially an immunologic reaction of the nature of a 
Schaitzman phenomenon On the other hand, Sheai and Andervonf^ ha^e 
extracted fiom B coh filtrates a “hemoirhage producing fraction” whose action 
would appear to be a direct and specific one upon the capillaries of the tumor 
Fuithermore, Anden^ont^ has indicated that the reactivity of a neoplasm to 
bacterial pioducts depends to some extent upon the hereditaiy factors of the 
animal 

Among clinicians the late W B Coley" was the most enthusiastic pio- 
ponent of the tieatinent of sarcoma, especially of bone, by bacteiial products 
m man Foi many years he advocated the use of killed suspensions of Sti ep- 
tococcus eiysipelatis combined with B piodigw'His as an adjuvant to surgical 
and in adiation therapy This mixtui e has become populai ly known as “Coley’s 
toxins ” While the evaluation of the efficacy of the toxins alone under such 
conditions is difficult, a revieu of the accumulated case reports in the litera- 
tuie leaves an impression that one cannot conclude, at piesent at least, that 
the use of toxins was totally ineftective in all cases 

The pin pose of the expeiiments lecoided below w^as to study the effect of 
“Coley’s toxins” (Parke Davis & Co ) and other bacterial products upon 
saicoinata in rats induced from the animals’ owm tissues as a result of sub- 
cutaneous injection m the interscapular region of a suspension of benzpyrene 

* This work was facilitated bv a grant from tiie Cancer Research Institute of the 
Chicago Woman's Club Submitted for publication ilarch 15, 1938 
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or methylcholanthi ene (2 to 3 mg per animal) m lard Sarcomata began to 
appeal after four and one-half months following injection The animals 
employed weie of unknown genetic history, the colony was deiived from the 
Wistai stiam coupled with those obtained from a local dealei 



Fig r— Compire «itli Ftg 2 (A) Sarcoma from i rat recemnp inlraperitoncil injections of 

Coles’s toxins but evbibiting no reaction there are a few small areas of spontaneous hemorrhage amt 

necrosis (B) Sarcoma from an animal injected as in (A) showing firm, den^se whitish tissue also no 

reaction (C) Sarcoma from a control rat that receiaed no injections Partiallj collapsed central 

ca\it> was filled hj oringcrrd fluid, there is also sponlantoiis necrosis of the central portion ol the 
tiimoi 


ConUol Obscivalion -; — Piioi to evaUwtion of the effects of the bacleiial 
pioducts, contiol obscivations ueie imadc m a senes of ben/pyiene saicomata 
to deteimine then natuial couise, especially as to the incidence and magnitude 



r,c 2— (A) Rclatiaely mdd diffuse hjperemia m a sarconaa from an animal injected aplj* f 'f 
of Coleys toxins 24 hrs previous!} Animal died spontaneous!} (B) Moderatel}j sev ere hjperen 
?Mct?o7m a sarcoma from an animal injected 2 days previously with 2 cc of killed 7 day dextrose 
broth cultures of Streptococcus erystpelatts Note absence of reaction throughout a large portion of 
the tumor (C) Moderate!} severe hyperemic reaction throughout a tumor from an anim^ injected 
with eTcc of Coley s toxins during 21 davs and killed 22 da}S after the first injection There was 
To apparent growth restraint (PI Intense hemorrhagic reaction in the tumor from an animal injected 
24 lirs previously \sith i cc o£ Coley s toxms Animal died spout'ineousI\ 


of spoiitcincous henioi 1 li3.gGs and ncciosis In 15 animals, specifically set 
aside foi these observations fiom the largei gioup employed m the following 
expeuments, it was found that the consistency of the tumors themselves varied 
from very haid, even suggesting the presence of bone, to a soft cystic con- 
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sistency denoting spontaneous liquefaction The animals were killed at var) mg 
periods up to 6o days following daily palpation of the tumor, once it had 
become i cm or larger m diameter In 12 cases the surfaces of the tumors 
appeared giayish and semitranslucent On cut surface, small scatteied areas 
of 1 ecent or old hemorrhage were often seen and m some tumors large, central 
yellowish areas of necrosis were present In two instances laige blebs of 
reddish-01 ange fluid were present, once within the tumor and once beneath 
the “capsule ” These blebs composed a large pai t of the gi oss bulk of the 
neoplasms and gave it a cystic quality on palpation in vivo Adjacent to, or 
sunoundmg the blebs, the tumoi tissue was reddish-yellow, neciotic and amor- 
phous In another instance the entiie tumor, measuring 5 by 3 cm , became 
cystic while undei observation, and at necropsy was found to be composed of 
semisohd, reddish-orange, amoiphous mateiial resembling a clot m consistency 
but not in color 

In the senes reviewed above, and in a number of othei lats bearing simi- 
lar tumors and employed in other experiments, it was observed that the natural 
late of growth in these neoplasms vaiied widely Some giew only several 
milhmeteis in diameter over a peiiod of thiee to four weeks while others 
giew to 10 cm in diameter over a similar period 

In none of the animals observed m the appended experiments was there 
evidence that mtraperitoneal injections of the bacterial products lesulted m 
growth restraint of the sarcomata , on the other hand, some eftects were noted 

When the animals died or were killed and the tumors excised and bisected 
the following criteria weie employed to record results 

(1) Giayish or yellowish-gray tumors weie regarded as exhibiting no 
effects due to bacterial injections 

(2) Large yellowish areas of central neciosis were regarded as spon- 
taneous changes 

(3) Areas of liquefaction, wheie the fluid and sunoundmg tumoi tissue 
exhibited an oiange-ied coloi , were legarded as spontaneous changes since 
they had been observed m the control series described above 

(4) Diffuse hypeiemia (led or dark red color) with 01 without aieas 
of softening, the latter when present lesembhng a blood clot and distinctly 
different from the areas of liquefaction observed in (3) were regarded as 
effects due to injection of bacterial products since in no instance in the above 
control or in other experiments were such changes obseived to occur spon- 
taneously 

Experiment i — Intrapentoreal injection of Colej’s to\ins in rats bearing benzpsrene sar 
comata This product proaed to be quite toxic for the animals in the doses administered, since 
of a total of 22 animals lo died uithin 48 hours after receiving one injection of i to 2 cc 

Of the latter, four tumors showed positive effects, six were negative 

Of the remaining 12, Colej’s toxins in doses of i to 2 cc were administered everj 24 to 48 
hours to total doses of 6 to 14 cc over periods varjing up to 25 davs The animals were killed 
at intervals of 4 to 30 dajs following the first injection Of this senes three showed positive 
effects and nine were negative 

Experiment 2 — Intrapentoneal injection of killed (heating to 56° C for 12 hours) 7 dav 
dextrose broth cultures of Streptococcus cr^sipelatts obtained from the stock of the Department of 
Bacteriology of the Umversitj of Chicago In 15 animals exhibiting benzpvrene sarcomata, doses 

of 3 to s cc were injected at intervals of one to two dajs This preparation was not as toxic 

as the product used in Expenment 1 The animals were killed lYz to 78 dajs following total doses 

of 3 to 16 cc Of the 15 tumors two exhibited positive reactions 

Experiment 3 — Intrapentoneal injections of killed 7 daj dextrose broth cultures of a hemo 
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lytic striin of B colt In eight tumor bearing animals s cc doses were injected c\ery one to two 
dajs Iwo animals died after one injection, in one of them the tumor exhibited a positive reaction 
Six animals were permitted to survive 14 to 27 days receiving total doses of 14 to 26 cc In 
two of the latter series the tumor exhibited a positive reaction and four were negative 

Experiment 4 — Intraperitoneal injection of hilled 7 day broth cultures of B prodigtosus The 
latter strain was obtained from the stock cultures of the Department of Bacteriology bcven tumor 
bearing rats received daily doses of 2 3, 4 and 4 cc respectively for four days One died six 
days after the first injection The tumor exhibited a positive reaction The remaining six animals 
were observed for 28 days and when killed all the Uiinors were negative At no time during the 
period of observation did any of the tumors exhibit softening 

Experiment 5 — Control experiments were conducted upon eight tumor hearing rats to show that 
doses of previously heated (56° C ) sterile dextrose broth equivalent in volume to the bacterial 
suspensions used above would not induce hemonhagic reactions in the tumor 

Experiment 6 — Foci of acute chemical inflammation were induced by the suheutaneous injec 
tions of 0 2 cc of croton oil in 12 rats Eoity eight hours later 2 cc of Coley s toxins were in 
jtclcd intraperitoneally in six animals All animals were killed three to five days later The acute 
inflammatory reactions were approximately of equal intensity in the control and injected rats 

Histologic Study — A histologic stud}' of tlie tumors which gi ossly exhili- 
ited Iiypeieniia and heniorihagic necrosis as a result of injection of bacteiial 
pioducts showed essentially the same picture exhibited in the small foci of 
spontaneous neciosis oi spontaneous hemorihage in contiol tumors or such 
aieas in tuniois not affected b}' these pioducts, i c , widely dilated capillaries, 
interstitial exudate of led blood cells, local polymorphonucleai infiltration, 
sill unken appearance of the tumor cells, etc The tumois pioduced in the 
above animals exhibited varying histologic pictuies and consisted of laige 
spindle cell, small spindle cell or “pleonioi phic cell” sarcomata No correla- 
tion was possible between the histologic type of the tumoi and its positive 
or negative i espouse to intiaperitoneal injections of bacleiial suspensions 
In none of the animals was theie macioscopic evidence of lesions m other 
organs or tissues that might have been ascribed to the injected materials 
Discussion — In the foregoing observations no evidence vas obtained to 
indicate that Coley’s toxins, oi the othei bacteiial suspensions, inhibited the 
growth of saicomata induced from the animals’ own tissues by carcinogenic 
hydrocarbons The acute hyperemia and hemoirhagic exudations that did 
occur, piesumabl)'- due to such injections, did not result in appieciable growth 
restiaint As far as can be detei mined, the onl}' othei observations of this 
type reported upon sarcomata induced from the animals’ own tissues by hydro- 
carbons ai e those of Andervont This investigatoi found that B coli filtrates 
"produced hemorrhage with legulaiity m primary 1256 dibenzanthiaceiie 
tumois,” but that “thus fai, complete lecession of piimaiy dibenranthiacene 
sai comata has not occui red ” 

The mechanism of the “hemoirhagic leaction” obseived in some of the 
cases lemains obscuie The assumption that it is an “immunologic phenome- 
non” also necessitates the assumption that the tumor tissue was piimarily 
hypei sensitive to ceitam bacteiial pioducts, a fact not yet demonstiated The 
work of Shear and Andervont in obtaining a fraction from B coli filtrates 
which exhibited a high potency as legards hemorrhage pioduction m trans- 
plantable tumors would suggest that bacteria elaboiate, in some foim or an- 
other, a substance highly specific for the vascular system of tumors Experi- 
ment VI was performed to obsei ve whethei in an acute inflammatory focus the 
capillaries are in a hypersensitive state m regard to bacterial pioducts It was 
felt that a tumor presenting in a substantial pait of its mass inflammatoiy 
1 eaction due to spontaneous necroses might thus pi ove to be hypei sensitive to 
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bacteiial pioducts The results of this expeiimeut, houever, uere negative 
Furthermore, in the observations made above it would appear that the h}- 
peremic and hemorrhagic reaction when once inducted are not ephemeral 
phenomena hut persist for some time 

SUMMARY 

(1) The effects of mtraperitoneal injections of “Coley's toxins,” of 
killed 7-day dextrose broth cultui es of Su eptococcus ci ysipclatn, of killed /-day 
dextiose broth cultui es B pi odigtosus, and of killed /-day hioth cultures of 
B coll neie studied upon saicomata of the subcutaneous tissues of lats, in- 
duced fiom the animals’ own tissues by caicmogenic hydrocaihons Tians- 
planted neoplasms n^eie not employed 

(2) No evidence of inhibition of growth of the tumors w^as obtained 

(3) In a significant number of instances the tumors of injected animals 
exhibited a marked hyperemic and heinonhagic reaction It is assumed that 
this was a leaction to the injection of bacteiial products since such changes 
were not observed in contiol animals, and w^ere definitely of a dififeient tj'pe, 
inacroscopically, than the spontaneous degenerative changes sometimes ob- 
served in such neoplasms These reactions, as indicated, did not appeal to 
markedly restiain the grow’th of the neoplasm 
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MULTIPLE DENTIGEROUS CYSTS=^ 

WITH SPHCIAL REFERENCE TO OCCURRENCE IN SIBLINGS 

Robert H Iv\, MD 

PlIJL^DELWIIV, Pv 

Certain tumois and C3st:s occur in the jaw bones winch depend for their 
origin upon abnormal growth of epithelial cells connected -with the enamel 
organ of the tooth In order to bettei understand their development, attention 
IS called to certain pertinent embiyologic facts The earliest indication of the 
formation of the tooth geim is the down-giouth of epithelium fiom the mouth 
surface at about two and one-half months of embrj'onic life — the dental lamina 
The undersurface of this bud-hke down-growth becomes indented by the 
connective tissue of the dental papilla, from which the mesoblastic parts of 
the tooth aie foimed The epithelium then encapsulates the dental papilla 
to foim the enamel organ in two Jaj'ers — the outer and inner layers of the 
enamel oigan Betw'cen the two layers is a mass of stellate cells m a mucoid 
substance — the stellate leticulum or enamel pulp The cells of the inner layer 
of the enamel organ become the ameloblasts, w Inch build enamel This layer 
of cells IS piolonged dow'invard and sm rounds the connective tissue from which 
eventually the dentine and cementum of the tooth aie formed This dowTi- 
ward prolongation of epithelium is called the sheath of Hertwig The outer 
connective tissue cells of the dental papilla become the odontoblasts, by wdnch 
dentine is formed Some of the epithelial cells of the sheath of Heitwng per- 
sist in the matuie dental periosteum surioundmg the root of the tooth as 
small isolated groups, wdnch aie knowm as the paradental debris oi epithelial 
cell-rests of Malassez The outer epithelial layei of the enamel organ lies in 
contact wnth the connective tissue suiiounding the unerupted tooth germ and 
eventually becomes the so-called Nasmj'th’s membrane, disappeaimg after 
the tooth erupts The different forms of tumois and cj'sts of dental origin 
can be explained by abnoimal growth of certain portions of the developmental 
epithelium above desciibed 

Theie aie three mam tj^pes of pathologic giow'ths aiising from the dental 
epithelium 

(1) The adamantinouia oi ainclohlastoiiia, wdnch may be said to take its 
derivation from the entiie enamel oigan, and histologically presents a structure 
representing different parts of this oigan, namelj^ cells lesemblmg the amelo- 
blasts, the stellate reticulum, etc 

(2) The dental loot cyst, 01 ladiculaj cyst, almost always a sequela of 
chronic inflammation about the apex of a tooth as a lesult of infection follow- 
ing death of the dental pulp The epithelial lining of the cyst is believed by 

* Read before the Philadelphia Academy of Surgery, April 4, 1938 Submitted for 
publication April 14, 1938 
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most \\riters to be deuved from the paradental epithelial cell-rests of Malassez, 
which are remnants of the cells of the enamel organ persisting m the adult 
dental periosteum 

(3) The dentigerous or jolliculai cyst, to a consideration of which the 
present paper wall be limited The dentigeions cyst takes its name from the 
fact that it hems a tooth and foims a hollow swelling m the bone, usually 
filled wath stiaw^'-coloied fluid and having a partially oi fully developed tooth 
attached by its root to the w'all of the cyst, wnth the crowm projecting into the 
cavity There is a lining membiane, the mnei portion consisting of several 
layers of squamous epithelium, believed to be derived fiom the outei layei of 
epithelium of the enamel organ These cysts are usually fiist noticed about 
the period of eruption, neaily always m connection with the peimanent teeth 
Any tooth may be involved, most commonly the canine and the third molar, 
or a supeinumeiary tooth may be the origin of the cyst Teeth of the upper 
and lower jaws are about equally involved From the foregoing, it is evident 
that the term dentigeious should not be applied indiscriminately to, all cysts 
of dental oiigin, as is occasionally noticed in the literatuie,® but only to 
those having the crowm of an unerupted tooth m the cavity 

Etiology and Pathogenesis of Dentigei ous Cysts — The cause of these 
anomalies has given use to considerable speculation The most reasonable 
theory appeal s to be that the cyst is the result of accumulation of fluid between 
the mnei and outer lajeis of the enamel oigan, at the expense of the stellate 
reticulum The sac graduall} enlarges, expanding the sui rounding bone, the 
outei layer of the enamel oigan epithelium persisting as the lining membrane 
The crowm of the tooth involved projects into the cyst cavity, with the lining 
membiane attached to its neck Just what staits the piocess is not known 
Bloch-Jj2ligenseir disputes this conception He states that “the follicular 
(1 e , dentigeious) cyst is nevei formed fiom the permanent tooth germ, but 
IS in fact a radiculai cyst of the deciduous tooth, causing involvement and 
retention of the peimanent tooth” Thoma^® disagiees wuth this for several 
reasons, pointing out that dentigeious cysts may occur m connection wuth 
deciduous teeth and desci ibes a case of this chai actei , they also form in con- 
nection wath peimanent molars wdnch are never m contact wuth infected 
deciduous teeth, and the most frequent site ot a dentigerous cyst is the 
mandibular thud molai Thoma criticizes Bloch-Jj^igensen’s cases as not 
having the chai actei istic epithelial lining of cysts, and that their roentgeno- 
graphic appeal ance is chaiacteristic of osteitis 

Lartschneidei^^ believes that the pathogenesis of dentigerous cysts is an 
inflammation of the dental follicle, eithei caused by local infectious processes 
of neighboring teeth, especially deciduous teeth, or by peritonsillar infections, 
stomatitis 01 gingival ulceiations, oi by trauma Thoma is of the opinion 
that Lartschneider’s theoiy can be correlated better wath the generally accepted 
conception of the development of dentigerous cysts than that of Bloch- 
Jdigensen Spraw^son^® also suggests that “dentigerous cysts are all primarily 
dental (root) cysts, usually foimed m connection wath septic deciduous teeth 
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and in the same manner as that m winch we believe the ordmar)' dental (root) 
C3'st connected with a septic peimanent tooth to be formed, that in tlieir 
growth and extension m tlie direction of least resistance they meet with and 
suiiound an adjacent de\ eloping uneiupted tooth gradually enveloping it — 
in this w'ay eiiiption is pi evented” These theories do not satisfactorily 
explain undoubted cases of dentigerous cysts wdieie no sepsis of deciduous 
teeth exists, oi dentigeious cysts connected wnth uneiupted thud molar teeth 
which develop in regions of the jaw' fai lemoved from deciduous teeth 
Laitschneidei attiibutes these lattei to tonsillar infection, but it seems rather 
fai -fetched to suppose that tonsillai infection could reach the tooth follicle 
wnthout any evidence of osteitis in the intei veiling bone So far, no satisfactor)-^ 
etiologic theoi}’' has been advanced to fit all cases 

Join dam, in 1778, desciibed thiee cases of cysts of the jaws connected 
w'lth unerupted teeth Fiom this time on, mention of dentigerous C3sts occuis 
W'lth inci easing fiequency in the hteiatuie'* ’’ With tlie advent of roentgen- 
ologic diagnosis, the discovei3' of clinicall3' unsuspected cases has become 
commonplace 

Clinical Cota sc — Dentigerous C3sts begin bcfoie the time of noimal 
eiuption of permanent teeth S3'mptoms aie absent at first, but suspicion 
may be aioused by absence of a peimanent tooth when the noimal time for 
Its eiuption has passed Latei, as the cyst enlarges theie is a painless, 
gradually inci easing sw'elhng of the jaw bone, at the site of the uiierupted 
tooth, usually involving the outei plate especially As the bone thins out, 
the ovei lying gum bulges, and a chaiactei istic paichment or celluloid-like 
feeling is noted Suppuiatioii ma3' occui, w’lth mflammator3' symptoms The 
sw'elhng may become so laige that it may be visible externallj Roentgen- 
ologic examination show's a cleai aiea of absence of bone, with well defined 
mat gins, with the crown of the uneiupted tooth piojectmg into it In the 
uppci jaw', the cj'st may jiusli up the flooi of the maxillaij' sinus in a dome-like 
mannei, encioaching on the space noimallj' occupied bj' the latter, though 
seldom actually peifoiatmg into the sinus If pel nutted to continue untreated, 
a dentigeious cyst maj' extend aioiind the loots of adjacent noimal teeth, 
cutting off then blood supply and evcntuall3' causing loss of these teeth The 
bone may become so thinned out that slight tiauma pioduces a pathologic 
fiactuie 

MnUiplc Dcntigci oiOs Cvsfs — Instances of single dentigeious cj’sts aie 
quite common, but it is unusual to find moie than one such grow'th m the 
jaws of a single individual Instances of this occurience, however, have 
been repoited, and w'C have been able to find the followmig lecorded in the 
hteiature It is piobable that man3' otheis have occui led but have nevei 
been repoited, and some rcfciences maj' have been ovei looked 

The earliest case of multiple dentigeious cysts would appeal to be that 
lecoided by Glasw'ald m 1844 ' The patient had tw'o dentigeious cysts 111 the 
maxilla, one connected with the light canine and the othei with the left fiist 
piemolai, and w'as opeiated upon successfully bj' Baum Hern,'’ m 1894, 
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recorded thiee such c3'sts m a boy, age 9, two in the maxilk and one in the 
mandible SpiawsoiP*’ found thiee in a boy, age 18, all in the lowei jaw 
Grelliei’s® patient was 13 yeais of age and both maxilla and mandible con- 
tained cysts Lunbeig^- lepoited the case of a w^oman, age 22, w ith dentigeious 
cysts connected wnth the foui third molar teeth He mentions a case of 
ReismolleH- in wdiicb six dentigeious cysts weie piesent 

Starup’^" leports tw'O cases of multiple dentigerous cysts m the lowei jaw 
Bennett’s^ case piesented cysts involving uneiupted light inaxiiiaiy and left 
canines and light thud molai, light mandibular incisor and left thud molai 
Wiggmton^® published a leport entitled Thiee Cases of Dental Cysts in One 
Family The fatliei, 30 yeais before, had a cyst removed fiom the light 
maxillary canine legion, and five yeais befoie loculated cjsts weie removed 
from the light and left rami of the mandible The last tw^o weie almost cei- 
tamly dentigeious One son, age ii, had a dentigeious cyst involving the 
right mandibulai canine, and the other son, age 9, a dentigeious cyst of the 
right mandibulai thud molai Seeinan’s^^ case w'as a male, age 16, with font 
cysts involving uneiupted maxillary and mandibulai thud molars Shea^'’ 
lecently desciibed a case, evidently of multiple dentigeious cysts, in which 
the upper jaw and maxillaiy sinus and the mandibulai thud molai legion 
w'eie involved (Table I) 

Table I 

TABULATION OF CASES OF MULTIPLE DENTIGEROUS CVSTS THAT HAVE BEEN RrCOUDFD 


Author 

Se\ 

Age 

Location of Cysts 

Glaswald’ 

P 

38 

2 in maxilla 

Hern® 

M 

9 

2 in maxilla 

I in mandible 

Sprawson"® 

M 

18 

3 in mandible 

Grelher® 

— 

13 

I in maxilla 

I in mandible 

Limbergi® 

F 

22 

2 in maxilla 

2 in mandible 

ReismolleP® 

— 

— 

6 cysts, location 
not specified 

Starup'® 

— 

— 

2 in mandible 

Starup*^ 

— 

— 

2 in mandible 

Bennett^ 

F 

23 

3 in maxilla 

2 in mandible 

Wigginton^® 

M 

40? 

2 m mandible 

Seeman"'* 

M 

16 

2 in maxilla 

2 in mandible 

Shea*® 

— 

— 

2 m maxilla 

I in mandible 
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P)ogvosis — Dentigeious cysts ni their usual development are quite benign, 
and can readily be eiadicated by suitable operation Occasionally, however, 
the epithelial lining may take on an invasive chaiacter, so that, instead of a 
single cavity filled with fluid and an uneiupted tooth, solid masses of the 
epithelial cells may extend from the wall of the cyst and even spread through 
the bone into the soft tissues This abeirant growth of dentigerous cyst 
epithelium bears some resemblance to adamantinoma and has caused a 
diagnosis of the latter by pathologists not intimately familiar with the 
histologic pictuie Some pathologists go so fai as to state that dentigerous 
cysts can occasionally develop into adamantinoma Chuichill'* has clearly 
pointed out the differences between the two Hon ever, from the standpoint 
of piognosis, when the epithelium of a dentigerous cyst takes on this aberrant 
and invasive chaiacter, the chances foi cuie are not so good and lecurrence 
IS more to be feared following conservative opeiation than in the case of the 
usual uni/ocular dentigeious cyst Dentigeious cysts remaining untreated 
may giadually spiead and involve adjacent healthy teeth, may become infected, 
leading to osteomyelitis and cellulitis, in the upper jaw, maj’’ invade the 
maxillary sinus, and m the lower jan the bone may become so thinned-out 
that a pathologic fracture results 

Tieatmcut — In the ordinary dentigerous cyst a flap of gum is turned 
down over the bulging cyst wall, a sufficient amount of this is cut away with 
scissors, longeur forceps oi chisel to expose the cyst cavity The epithelial 
lining IS shelled out, and if the involved tooth is not m a position to eiupt 
normally, oi is defoimed, it is lemoved How'evei, in many cases the tooth 
can be allow'ed to lemam and may CAentuallj eiupt normally In small 
dentigerous cysts aftei the lining and the unerupted tooth have been removed, 
especially in the upper jawq the bone caA'ity can be allowed to fill AVith blood 
and the flap sutuied over it The clot frequently remains sterile, undergoes 
organization, and is eventually replaced wnth new bone In largei cysts, the 
cavity IS kept open ivith packing for a few' days, and later tieated by irriga- 
tion until it fills m w'lth gianulation In the case of abeiiant and invasive 
growth of the cyst lining, radical resection of the involved poition of the jaw' 
may be necessary, just as in the case of adamantinoma 

To the foregoing cases of multiple dentigerous cysts found in the literature, 
the following cases that have come undei peisonal observation are added, 
including three and possibly a fourth which occuried in childien of the same 
family 

Case I — N H , female, age 14, was first seen October 19, 1928, and complained of 
chronic, painless enlargements of both sides of the lower jaw She was a very large girl 
for her age, had been undergoing orthodontic treatment for two or three years previously, 
and it was noticed that certain teeth did not erupt at the normal time This led to 
roentgenologic studies which revealed the following unerupted teeth Right maxillary 
second premolar and third molar, left maxillary third molar, right mandibular third 
molar, and left second and third molars (Figs i and 2) Five distinct cysts were 
associated with these unerupted teeth The largest cyst was that connected with the left 
mandibular second and third molars, and it extended forward beneath the roots of the 

118 



Volume 109 
dumber 1 


MULTIPLE DENTIGEROUS CYSTS 


erupted teeth around the syttiphjsis of the mandible to the right second premolar region 
The root ends of some of the mcisor teeth had become eroded by the cjst Clinicalh, 
the cysts were more evident in the lower jaw than in the upper, and the bone was seen 
to be thinned out and expanded beneath the erupted teeth on each side 

Opciative Pioccdtncs — October 26, 1928 The cysts in the low'er jaw' were opened 
through intra-oral incisions, the epithelial lining shelled out and the unerupted teeth 
removed 

June 21, 1929 The cysts on each side of the upper jaw' were enucleated and the 
unerupted teeth removed There w’ere tw'o distinct sacs on the right side and one on 
the left 

In January, 1932, at the age of 18, some sw'elling and discomfort w'cre noticed in 
the left low'er jaw^ at the site of the previously removed third molar A probe could be 
passed through an opening m the gum into a cavity in the bone Roentgenologic examina- 



Flc I — Cise I Rndiograph of right side, Fig 2 — Case 1 Radiograph of left side 

showing dentigerous cjsts connected uith maxil showing dentigerous cvsts connected with masil 
lary second preniolar ana third molar, mandibular lar\ third molar and mandibular second and third 
third molar molars 

tion show'ed a small, clear-cut cavity 111 this region, etidenth a recurrence, due to 
incomplete removal of the cyst lining The gum was incised and the lining of the bone 
cavity was shelled out, roentgenologic studies made a few' months later showed oblitera- 
tion of the cyst cavities by regeneration ot bone 

In August, 1936, the patient, then age 22, returned with a discharging sinus o\er the 
upper left mcisor region, and a probe was passed back into a large ca\ity containing 
pus and cheesy material This did not communicate W'lth the maxillarj sinus Roent- 
genologic examination revealed a large cystic ca\ity over the roots of the remaining 
upper left teeth, evidently a recurrence of the original cjst from the third molar, with 
secondary exposure of the roots of the teeth farther forw'ard There has been no further 
trouble since the removal of all remaining upper teeth on the left side and enucleation of 
the cyst lining Roentgenologic studies ha\e shown good bone regeneration in the 
regions formerly occupied by evsts Careful studies ha\e been made from time to time 
in this patient, ownng to her peculiar growth and anatomic build, to determine the 
presence of a disturbed calcium metabolism or endocrine abnormalitj, without results 
Case 2 — R B, female, age 18, was first seen April 5, 1937 While in a nurses’ 
training school in a Pittsburgh hospital, a routine roentgenologic examination of the 
teeth revealed several c\stic areas in the upper and lower jaws, although she had com- 
plained of no s^mptoms Examination showed the patient to be \er}' tall, with the 
upper jaw' somewhat underde\ eloped as compared to the lower Nothing else abnormal 
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wns obscr\ecI iii tlic nioutli except that certain teeth a\ere missing The cystic areas in 
the jaws were shown rocntgenologically to be connected with the uncrupted right 
inaxillaij third molar, light mandibular second molar, left mandibular second premolar 
and third molai teeth (Figs 3 and 4) 



1 IG 3* — Cn«ie 2 RadioprTph of ripht Fjc 4 — Case 2 Radio^jraph of left side, showing 
side showing dentigerous c^sts connected dentigerous c>sts connected with mindihuhr second 
with nn\ilhr> thud molar and mandibular premolar and third molar 
second molai 


Otciatwii — ^Junc 22, 1937 Four separate dentigerous c\sts and the uncrupted teeth 
w'erc removed, through incisions in the gum Rcco\er\ was une\cntful 

Case 3 — E G, female, age 12, was first seen June 26, 1933 and ga\c the following 
historj About six months pre\iouslj the right side of the face o\tr the lower jaw 
began to enlarge, and had progressneh iiici eased in size, without am accompanjmg pam 



Tic 5 — C-ise 3 Rntliognpli of right side Tig 6 — Case 3 Radiograph of left side 

showing dentigerous c>sts connected with man showing dentigerous cjsts connected with man 
dibular canine and third molar dibular second incisor, canine and second molar 

One month before she w'as first seen, some deciduous teeth had been extracted from the 
left side of the mandible, and pus and blood had been draining from the gum 03 er since 
Pltvsical Ex.atitmatioii show'ed the right side of the low’er part of the face to be 
3asibly enlarged, and a bulging of the gum beneath the low’cr teeth on this side, w'lth 
parchment-like crackling, w'as noted On the left side there w’as an opening through the 
gum in the premolar region discharging pus, and a probe passed down into a caMtv in 
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the bone Roentgenologic examination reiealed a multiple c\stic condition of the 
mandible involving the following unerupted teeth Right mandibular canine and third 
molar, left second incisor, canine, and second molar (Figs s and 6) 

Ot’ciation — June 27, 1933 Under ether anesthesia, flaps weie made m the gum on 
both sides of the lower jaw and at least three distinct cists were noted, containing clear 
fluid and pus The lining of the cists was shelled out and the file iinerupted teeth iiert 



Fig 7 — Case 3 Radiograph of right side, Fig 8 — Case 3 Rndiognph of left 'idc 

showing bone regeneration seieral months after showing hone regeneration «e\tral months after 
operation on dentigerous c>sts operation on dentigerou-. cjsts 


removed The cj'st cavities passed high into tlic ascending ramus on the right side In 
enucleation of the lining, the inferior dental nene was exposed but left intact The 
cavities were packed with gauze for a few davs, and then treated h} irrigation until 
healing occurred Roentgenologic examination several months later shoued legcncration 
of bone and obliteration of the cj-^st cavities (Figs 7 and 8) 



Fig 9 — Case 4 Radiograph showing Fic 10 — Case 4 Radiograph showing 

dentigerous cist connected with right ma\il dentigerous cast connected with left ma\illar\ 
]ar> canine canine 


Case 4 — J G, male, age ir (brother of Case 3), uas first seen December 6, 1937 
He had had no simptoms, but it uas noticed that certain teeth had not erupted at normal 
time Roentgenologic examination revealed three distinct dentigerous cists, connected 
uith the maxillari canines and the right mandibular first premolar (Figs 9, 10 and ii) 
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It ms siisi)ecttcl also that a fouitli c\sf ^\^s present in the right mandibular third molar 
region 

0 I’d at ion — ^Jamiarj 4, 1938 The cjst linings were enucleated and the unerupted 
teeth rcmo\ed The riglit mandibular third molar region was not disturbed, but will 
be studied loentgcnologic illv agun Pathologic examination showed the cyst wall to 
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Tig II — Case 4 Radiograph showing Tie 12 — Case 5 Radiograph showing den 
dentigerous c>st connected with right mandilm tigerotis c>sls connected with left niandibnlar canine 
lar first prcniolar and first premolar 


be composed of squamous epithelium and fibrous tissue The iiatient was discharged m 
good condition Januara 31, 1938 

Case 5 — B G, female, age 10 (sister of Cases 3 and 4), was examined December 6, 
I937> following the discoverj of cysts and unerupted teeth roentgenologicalh No sjmp- 
toms were present Roentgenologic examination showed tw'o dentigerous casts, con- 
nected aa'illi the unerupted left mandibular canine and first premolar (Fig 12) 

Of’cialioii — January 4, 1938 The cjst caaaties were exposed by turning down a flap 
of gum, and found to be filled aaath a clear fluid The canine tooth laj at the bottom of 
the cavity near the loaver border of the mandible Both unerupted teeth avere removed 

and the cjst linings shelled out Pathologic examination 
shoaa’ed a laa'er of squamous epithelium The caaities 
graduallj filled m bj' granulation and the patient aaas 
discharged Januarj 31, 1938 

Case 6 — G G, female, age 8 (joungest child in the 
same familj as Cases 3, 4 and 5), aa’as first seen in 
December, 1937 In vieav of the family historj of denti- 
gerous cysts, this child’s jaavs avere also studied roent- 
genograplucallj’’ to determine avhether she too had a 
similar condition Examination rea^ealed a distinct cyst 
forming around the croavn of the unerupted left man- 
dibular first premolar (Fig 13) So far, no other cysts 
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of this nature are evident, but careful check-up evaminations will be made, from time to 
time, as other permanent teeth develop No operation has as jet been performed on 
this patient 

In this familj^ there are three other living children two older brothers in the arnn 
and a sister still in school, w'ho have been examined and show no evidence of dentigerous 
cysts Two brothers died m infancj’, one having been born with a cleft palate 

For the farailj histones and follow-up examinations m these four members of the 
same family, I am indebted to the Harrisburg Hospital and to the family dentist, Dr J 
Reese Beyrant, of Steelton, Pa 


Table II 

Tabulation or Author’s Cases or Multiple Dentigerous Casts 


Case Nos 

Sex 

Age 

Location of Cysts 

I 

F 

14 

3 in maxilla 

2 in mandible 


2 

F 

18 

I in maxilla 

3 in mandible 


3 

F 

12 

4 in mandible 

i Chil- 

4 

M 

II 

2 in maxilla 

I in mandible 

dren 
■ of 

5 

F 

10 

2 in mandible 

same 

family 

6 

F 

8 

At least I m j 
mandible 
More may 
develop 



I have seen several other cases of multiple dentigeious c}sts, and have 
lantern slides made from roentgenograms, but no names were attached and I 
have been unable to find the recoids, theiefore, the) aie not included m this 
communication 

One rather unusual case of a com- 
bination of a dentigerous cyst with an 
adjacent dental root cyst is of interest 

Case Report — A female, colored, age 
26, applied for treatment in October, 1934 
For about two years she had complained of 
periodic swellings in the region of the lefi- 
angle of the mandible, with slight pam and 
a discharge of pus from the gum Examina- 
tion showed the gum to be slightly con- 
gested behind the left mandibular second 
molar, and pus came out through an open- 
ing where the third molar should have been 
Roentgenologic examination revealed the 
third molar unerupted, inverted, and its 
crown surrounded with a cvstic cavitv' In 
front of this, beneath and involv ing the roots 
of the first and second molars was a second 
large cystic cav itj , extending almost to the 
lower border of the mandible (Fig 14) 
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This eu(lcii(I\ was a root c^st coiiiiccfed, priiiianlj, with the first molar, which had a 
large filling o\er i dead pulp 

Opciation — Through an incision in the mucous membrane, two separate cystic cav- 
ities were found, one sui rounding the crown of the uneruptcd third molar and extending 
high up in the ascending lamus almost to the condyloid process, the other beneath and 
iinohmg the roots of the first and second molars The lining of the cysts was shelled 
out, the three molar teeth were extracted, and the bone cavities treated first b> packing 
and later b\ iiiigation 


SUMMARY 

(1) Deiitigeious C3'sts usuall}’- occur singlj’' ni individuals and are not 
uncommon 

(2) Multiple dentigeious c}sts have been occasionally reported 

(3) IMultiple dentigeious evsts in membeis of the same family are ap- 
paiently extiemel}' lare The aviitei could find onl} one instance of this 
occuirence lecoidcd in the liteiatuic 

(4) Thiee children of the same family, avith jiiobabiht}'^ of a fourth, are 
herewith lecoided as having multiple dentigerous cysts 

(5) The tieatmcnt of these C5sts is enucleation of the epithelial lining, 
with ot avithout removal of the uneiupted teeth involved The prognosis is 
good, piovided the lining is lemoved 

(6) No explanation foi the development of multiple dentigerous cjsts is 
oflfei ed 
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PULSATING, BENIGN GIANT CELL TUMORS OF BONE 
G BunnouGiis Mideh, M D , 

AND 

John J Morton, M D , 

Kociifstfr, N Y 

rnoM Till Dip\iiTMiNT 01 sunrmi Tiit UNnmsm of iiocid^tui sciiooi, oi vmicivi ami niNTisTnr 

IlOCIIl-STFIl, N 1 

Ni EATON, ^ 111 iS6o, incluclcd a group of CNtiemei)'’ vascular tumors of 
bone m his classical clcsciiption of the giant cell tumors One case occurring 
111 the iippei end of the tihia pulsated The leg was amputated and the 
patient was lepoited to he alive and iiell nioie than eight years later- During 
the next 50 yeais a minihei of papers on aneuiysin of hone appeared Exam- 
ination of some of these tuniois showed large blood spaces without evidence 
of neoplastic tissue, while others w'cre frank tumors Pulsation was noted m 
both types Gioss, ‘ Gayloid,'^ and Le Dciitu’’ concluded that the majority, 
if not all, of the benign hone aiieui3'snis W'eie the end-result of neoplasia 
It is difficult to evaluate the cases leported h}' these investigators No 
unifoim basis foi classification of hone tumois had been adopted The surgery 
of the eia fiequcntly led to postopei ative death The survivors sometimes 
show'ed subsequent e\idencc of malignancy by recuiience and metastases It 
is not suipiising that confusion existed wdien the cm lent difficulties en- 
counteied in the diagnosis of hone tumois aie consideied 

The modem hteiature contains veiy few' refeiences to the more vascular 
giant cell tumois Ew'ing” discusses the aneuiysmal type stating that expansile 
pulsation ma}' he ohseived He also points out that “these lesions do not do 
particulaily w'ell w'lth iiiadiation and geneially tei inmate in amputation 
Nove-Josseiand and Taveiniei® express sui prise that so few cases of pulsat- 
ing giant cell tuinoi have been leported m the Ameiican hteiature This 
lesion appeals to he moie common m Fiance though the four cases to which 
they lefei could not be found (Roughton, Borst, Luecke, Schleich) 
Geschickter and Copeland^® fail to consider the group The standaid text- 

books and moie extensive suigical reference woiks rarely moie than mention 
the possibility of pulsation 111 the benign giant cell tumor of bone 

The condition is extiemely lare Onlj' four cases of pulsating giant cell 
tumor that can be definitely identified as benign have been found m the 
Ameiican hteiature since igoo None of the available foreign literature 
contains any repoited cases that we have been able to find More than 300 
benign giant cell tumois have been studied from the bone sarcoma registry 
of the American College of Surgeons Pulsation is not recorded 111 any of 
them though its absence is noted fiequently It is piobable that many cases 
have not been repoi ted The lesion is important to the study of bone oncology 

Submitted for publication February 14, 1938 
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since It may ^^eli represent a transitional phase between the benign and 
malignant tumors A recently obseived case is added to those collected 
from the literature 


CASE REPORTS 

Case I — (Bloodgood” “) Three months after an mjur\, a white man, age 26, 
complained of pain and swelling m the lower radius The tumor pulsated The arm 
was amputated The bony shell of the tumor ivas completeb destroied Tumor tissue 
had broken through the capsule into the region of the carpal bones The tissue was soft, 
friable, very vascular and W'as disintegrated by hemorrhage Microscopicalh the lesion 
W'as a giant cell tumor w'lth hemorrhage The patient was luing and well 20 jears 
later 

Case 2 — (Bloodgood’^ “) A colored female, age 45, had noted a tumor of the 
forearm for one j'ear It had been painful for nine months It pulsated Resection of 
both bones of the forearm was performed by Doctor Halsted The tumor mass was sub- 
periosteal, surrounding the shaft of the lower third of the ulna and infiltrating the muscle 
slightly The bone w'as eroded Microscopically the tumor was a “pure giant cell 
sarcoma” The stroma between the giant cells was vei} vascular More than 15 
later the patient w'as living and well 

Case 3 — (Cushing, reported by Lewns”) A boj, age 16, complained of pain 111 the 
lower dorsal and lumbar regions followung a scuffle with a plaimate One jear later 
a mass appeared in the back w'hich graduallj grew' larger and became \ei\ tender 
Weakness of the legs developed At operation the tissues wxre more \ascular than usual 
In the lumbar spine a vascular, pulsating, soft, reddish tumor was found It was co^ered 
by a thin shell of bone The neoplasm w'as partially removed and roentgenothcrapj in- 
stituted Histologic examination of the tissue rerealed cartilage and bone with spaces 
in betw'een containing a coarse fibrous tissue in which were numerous niultmucleated 
giant cells The tissue between the bone spicules did not appear very \ascular The 
patient w'as alive and w'dl seven jears later 

Case 4 — (Morton and Duffy’") A white male, age 30, fractured his femur two 
months before admission to the New' Haven Hospital He had refractured the bone 
at the same site Ronetgenograms show'ed marked callus formation The leg was im- 
mobilized in a plaster encasement During this time he complained of pain Two months 
later bon3' union had occurred, but a soft elastic mass 5 cm m diameter was found just 
below' and internal to the patella This corresponded to an area of bone destruction in 
the internal part of the head of the tibia extending into the shaft as seen on roentgenologic 
examination A distinct pulsation* w’as demonstrated m the tumor which was stopped 
by compression of the femoral arterj Repeated aspirations withdrew blood which 
clotted readily A midthigh amputation was performed The mass was about the size 
of a baseball It was w'ell encapsulated, jellowish-brown, mottled with hemorrhagic 
areas Histologicallj it prored to be a xanthomatous Aariant of a benign giant cell 
tumor The patient w'as alne and w'ell 14 rears after operation 

Case 5 — (R M H, No 120313 ) B R, white, female, age 52 Jewish, was 
admitted to the Rochester Municipal Hospital October 22, 1936, complaing of a painful 
mass in the back w'hich had been present about six months No famih histori of neo- 
plastic disease could be obtained 

When a child, the patient had had smallpox which had resulted m a corneal scar 
She had had pneumonia in 1921 , and had been in ill health for 13 rears In 1924, she 
rvas hospitalized elsewhere because of inabihtr to walk A clinical impression of spinal 
cord tumor led to a lammectomr, at rrhich swelling of the cord m the upper dorsal 

* In the original report the pulsation rras considered to be transmitted from the pop- 
liteal vessels 
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region was foinul This was interpreted as indicating an intranicdullary neoplasm The 
operation was followed by complete spastic paraplegia with a sensory level at the sixth 
dorsal segment At this time she became addicted to narcotics A prolonged course of 
roentgenotherap\ i\as instituted and in two vears the patient was able to ualk Sphincter 
control returned Sensation became normal An ulcer of the skin which ne\er healed 
completely de\ eloped at the site of irradiation in the dorsal region Menopause occurred 
at 51 

In '\pril, 1935, 18 months before admission, the patient first noted tenderness in the 
left sacro-ihac region Pam apjieared, became constant, was aggravated bj walking, and 
occasionallj radiated to the lower abdomen and to the anterior aspect of the left thigh 
In April, 1936, one a ear after the onset of pain, she accidentally disco\ered a sw’ellmg in 
the painful area This grew slowh until she was able to feel the mass when fnllj clothed 
Two months before admission she noted numbness and tingling m the feet More recentl> 
she had difiicultj in walking The patient had experienced a “crackling' sensation at 
the tumor site 

Physical Eiatittiialton — The patient appeared obese and moderateh pale Of chief 
surgical interest was a smooth, rounded, soft, fixed, nontender mass in the left sacro- 
iliac region measuring 8 cm in diameter Pulsation m the mass was marked and was 
synchronous with the heart beat A bruit was detected Eggshell crackling was easih 
appreciated The skin oierlving the tumor w'as freeh movable and slighth reddened An 
elliptical ulcer (3x5 cm) was found along the upper dorsal spine The edges were 
smooth and not indurated The base w-as aellowish-red Its maximum depth was 15 
cm The area was neither tender nor painful A corneal scar was seen on the left 
eje, oierlying a defect in the iris Pyramidal tract signs were present bilaterallj No 
other neurologic signs could be made out 

The temperature, pulse and respirations were normal Uranalvsis showed nothing 
of pathologic import The blood Wassermann w'as negatne A moderate secondar\ 
anemia was present 

Roentgenologic Examination of the pehis revealed an irregular shadow' of increased 
densitj extending mediallj and superiorlj from the crest of the ilium to its posterior 
end It W'as interpreted as indicating a large tumor (9x12 cm ) o\erljnig the left ilium 
and sacro-iliac joint and extending posteriorlj some 3 or 4 cm (Fig i) 

Biopsy — October 28, 1936 The tumor was biopsied and found to be an histologicallj 
tjpical benign giant cell tumor of bone containing numerous capillaries and blood sinuses 
(Fig 2) Because of the relatne inaccessibility of the mass a course of roentgeno- 
therapy W'as instituted, 3,300 roentgen units being gnen through four portals over a 
period of 18 days This produced no noticeable effect on either the size or the pulsation 
of the tumor 

Fust Opciation — November 25, 1936 The tumor was partially excised Everywhere 
vessels were found leading to the mass which lay' beneath the fascia of the gluteus 
maximus It bled profuselv, appeared grav', and had the consistency' of liver It was 
completely encapsulated except where the biopsy had been performed Electrosurgical 
methods were less efficient than usual, owing to the extreme difficulty in obtaining a dry 
held Considerable quantities of tissue were remov'ed by curettage but bleeding was so 
extensive that packing was necessarv Shock supervened and transfusion was given 

Second Opciation — December 8, 1936 Further tumor tissue was removed Saline 
solution, as near the boiling point as could be obtained, w’as injected into the mass 
without any effect on its pulsation or vascularity 

Thud Opciation — Ten days later (December 18, 1936) the third attempt at excision 
was made Carbon dioxide snow and alcohol were used as hemostatic agents The 

tissue froze v'ery well but it was so hard that it had to be chipped out with a chisel 

which resulted in tearing of the contiguous tissue and fresh hemorrhage Coagulation 

and looping proved to be the most efficacious means for removing the tumor The 

patient was considerably shocked by this procedure, which necessitated transfusion The 
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I'to I — Iitenl locntgciiognm of left ilium The thin rim of c^lc!fic^tlon null 
cites, lilt tsttiu of tilt timioi 



Fig 2 — PliotonncroKnpli of iniltitiiig bt 
iiign glint cel! tumor of ilium Oiigiml biopst 
siiecimeii (Oiigiml photo X loo ) 



Fig 3 — Photomicrognpli of i ‘■o cillcd 
miligumt \inaut of benign giiiit eel! tumor 
1 loin iintcrnl rcmoMii Nfircli e. 1937 (Orig 
iiial photo X6so ) 
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operative incision was left open to pcinnt the application of radiuni On two occasions 
platinum needles were inserted By this means a total of 960 mg hr was given to 
each of four sites The tumor continued to pulsate 

Fouith Operation — Alarch 22, 1937 The left internal iliac arterj was ligated, 
vv'hich resulted m the immediate cessation of the pulsation A considerable quantity of 
tissue was remov'ed before the patient’s condition became precarious Pathologic exam- 
ination of the tissue removed at this time showed the stroma to be less compact The 
spindle celfs were more irregular in size and shape and more hyperchromatic than 
formerly This probably indicated a healing process or altered growth-rate rather than 
a malignant change No mitotic figures were seen at anv time (Fig 3) 

Fifth and Snth Opciatwns — On April 17 and Mav 10, 1937, excision of the remainder 
of the tumor was accomplished Alany pockets were encountered extending into the 
soft tissues from which they were demarcated by a thin bony shell The defect m the 



Fig 4 — DnAMiig to sho\\ the locition of the tumor in the left ihiini tikI the TppcTr 
nnce of the hone defect aftci ciircttTgc 


ilium a’so showed the formation of pockets (Fig 4) Ihree Alikulicz pads could be 
placed in the cavity It was filled with calcium salts and vitamin D The total weight 
of the tumor excised was 400 Gm 

Postopei ativc Com sc — The patient made an uneventful convalescence and walked 
without difficulty Granulations appeared slowly When she left the hospital June 16, 
i937> 237 days after admission, the cavity measured 8x8x6 cm The w'ound continued to 
fill in during the surnmei In September, 1937, difficulty in walking was noted, though 
physical signs in the lower extremities remained essentially unchanged At this time 
the patient became depressed and expressed suicidal ideas 

She was hospitalized elsewhere during October but returned to Rochester Municipal 
Hospital November 6, 1937, unable to walk and with urinary incontinence The opera- 
tive site and the ulcer of the back appeared practically the same as when last seen 
Bilateral spasticity of the lower extremities was present Sensation was intact The 
legs were weak but could be moved She appeared mentally deranged 
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Roentgenograms showed considerable new bone formation in the defect of the ilium 
w'lthout evidence of recurrence of the tumor A biopsj taken from the granulating tissue 
show'ed no histologic evidence of neoplasia One w'cek after admission, the temperature 
rose and an area of inflammatorj reaction appeared on the left buttock Her condition 
thereafter grew progressnely w'orse Both upper extremities became spastic Left 
lower facial palsy de\ eloped The lungs showed no changes of pathologic significance 
on phj steal examination The temperature rose to 41° C and the patient expired on 
her fourteenth hospital daj' Permission for postmortem examination was refused 

The suivival periods and the benign histologic pictures aie ample etidence 
of the nonraalignant chaiactei of the cases collected fiom the hteratuie Case 5 
lacks the confirmatoiy evidence of postmoitem examination, yet no clinical 
signs of metastases or of recurience could be demonstrated The patient 
apparently died of a rapidly piogiessing inti acranial lesion associated ^Mth 
signs of infection The histologic examination of a laige numbei of pieces of 
tissue levealed typicall}’- benign giant cell tumoi Two biopsy specimens 
from the healing wound showed no evidence of neoplasia It is evident, then, 
that benign giant cell tumoi of bone may pulsate 

The difteiential diagnosis of this tumoi is difficult Of the cases recoided, 
only two occuired in the epiphyseal legions To these may be added Nelaton’s 
case Foul of the patients weie moie than 25 yeais of age and two W'ere 
moie than 40 The available 1 oentgenogi ams (Cases 4 and 5) do not show 
the chaiactei istic cortical expansion and trabeculated aiea of deci eased density 
commonly associated wuth benign giant cell tumoi That this neoplasm may 
produce an osteolytic picture has been demonsti ated by Kirklm and Moore 
Twm cases (Cases i and 4) developed lapidly in a few' months The his- 
tones of the otheis occupied moie than a yeai 

Pulsating, benign giant cell tumoi lesembies a form of malignant bone 
tumor wuth wdnch it is fiequently confused Ewing^ includes this neoplasm 
among the telangiectatic osteogenic saicomata Geschickter and Copeland^® 
discuss it as osteolytic saicoma It is a central lesion eioding the bone at or 
near the epiphysis Peiiosteal leaction may be seen The history extends 
ovei several yeais Histologic examination show's characteristic multi- 
nucleated giant cells of the foreign body type The fibious elements are 
anaplastic Whethei or not a lesion of this type may be justifiably included 
among the telangiectatic osteogenic saicomata seems questionable It has 
much in common with the giant cell tumor and may very w'ell represent a 
truly malignant foim of this neoplasm The more common variety of 
osteolytic or telangiectatic sarcoma occuis most frequently m younger per- 
sons, destioys the shaft lapidly, extends into the soft tissues, and metastasizes 
eaily The course of the disease is measured in months lather than }ears 

Bucy and Capp-^ repoited eight cases of hemangioma of bone None of 
these pulsated but pulsation w as noted in thi ee cases that they collected from 
the liteialuie Two of these occuired m the skull, the othei. in the clacicle 
In these the penpheiy of the tumoi presented an aiea of bony hardness 
laised above the level of the suiiounding bone, while the center was soft 
and pulsated In long bones primar} hemangioma appears roentgenologicall} 
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as “a lociilated tumor with an mteispeised fine fibrillary framewoik The 
cortex IS usually destioyed but may extend into the center of the expansive 
tiimoi The peiiosteum, though expanded, lemains intact” Hemangioma 
of the vertebiae laiely gives symjiloms 

Caicinomatous nietastases to bone may pioduce inilsating lesions This 
is paiticulail}' tine of clcai cell caicinoma (hypernephioma) of the kid- 
neyi". 18 24 'Tiiough geneiall}' multiple, metastatic lenal caicinoma may be 
sohtaiy The lesions aie found most fiequcntly in the axial skeleton They 
are of the osteolytic type and laiel}’^ involve an epiphysis Pulsation has 
been recorded also in metastatic carcinoma of the thyioid,^'’ -■* and in so-called 
malignant angio-endothelioma of bone-® 

A clinical diagnosis of pulsating, benign giant cell tumoi of bone would 
be extiemely difficult and fi aught with consideiable dangei if we lecognize 
that all giadations of malignancy occur in giant cell tumoi s® Though the 
natuie of the lesion may be suspected, final classification must depend upon 
a thorough study of all the available data — clinical, locntgenologic, and 
pathologic 

The tieatment of pulsating giant cell tumoi invohes special problems 
When pulsation is detected on clinical examination, it indicates a dissolution 
of the bony capsule unless the tumoi is oiigmally subpeiiosteal Euing® has 
stated that these veiy vasculai tumoi s aic frequently lefiactoiy to ii radiation 
Surgery must fiist be aimed at hemostasis The most effective means is bv 
ligation of the blood supply In the louei extiemity this may be tantamount 
to amputation The lesults of conseivatne tieatment of giant cell tumoi s 
about the knee have been sufficiently discoui aging to uairant primary amputa- 
tion of these aggiessive pulsating lesions This is particulaily tine when it 
IS lecalled that metastasizing tumoi s, fiank osteogenic saicomata, have aiisen 
at the site of benign giant cell tumoi s which, piesumably, weie inadequately 
tieated When suitably located, resection would appeal to be the operation 
of choice Curettage should be i esei ved foi those cases that ai e radioi esistant 
and are not amenable to other proceduies 

It is difficult to draw' fai i caching conclusions fiom so small a senes of 
cases In 1919, Bloodgood^® w'rote “The coloi of the giant cell tumoi must 
be due to its vasculaiity, yet pulsation has been noted in only tw^o cases ” 
Nevertheless, Codman-- advanced the theoiy that pulsation w^as lesponsible 
for the centiifugal giow^th of central giant cell tumoi s We believe that this 
position IS untenable Operatois have wnitten of the hemoirhage encounteied 
from these tumors, of then excessive vasculaiity, but not of their pulsation 
Numerous cases aie found in the bone saicoma registiy in wffiich the tumor 
has eroded through the bone and even fungated, yet the absence of pulsation 
IS specifically recoided In othei cases very vasculai giant cell tumors did 
not pulsate even though they w’eie diagnosed aneurysmal Case No 1553 
of the registry senes shouted no clinical evidence of pulsation even though 
the tumor mass was well filled by injection through the afferent arteiy 
The mei e fact that a giant cell tumor may be visualized 1 oentgenographically 

132 



VoJuHie 100 
Niiraucr 1 


PULSATING TUMORS OF BONE 


aftei injection of its affeient vessels is not e\idence of pulsation Dos Santos"* 
has studied the vasculai pattern of some bone tuinois b} aiteiiography He 
belie\es that the time elapsing befoie the ^elns are Msuahzed is significant 
In geneial, the more rapidly the opaque substance (thorotiast) appeals in the 
efifeient vessels, the moie malignant is the tumoi In the benign giant cell 
tumois that he studied the time inteival appi oximated that found in inflam- 
matoiy lesions In one case, clinically diagnosed benign giant cell tumor, an 
extiemely short peiiod elapsed leading to a diagnosis of malignancy which 
w'as subsequently confiimed He desciibes large blood lakes in tbe giant cell 
tumor and notes that the thorotrast is retained by the lining cells for moie than 
a month He inteipiets this obseivation as lending suppoit to the theorj of 
the endothelial natiiie of the multinucleated giant cell 

The reason for the pulsation in benign giant cell tumois is obscure It 
may be due to an aiteriovenous communication oi to an excessive aiteiial 
supply No differences betw^een the vascular pulsatile and nonpulsatile giant 
cell tumors can be demonstrated histologically The diagnosis of pulsation 
must rest purely on clinical obseivation 
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THE TREATMENT OF DELAYED UNION AND NONUNION OF 
FRACTURES BY SUBCUTANEOUS DRILLING 

R Arnold GRis-sroLD, ]\I D 

Lootsmlle, Ki 

Recent improvements m the treatment of fiactures have been laigeh con- 
fined to methods of i eduction and fixation Gieat stndes ha^e been made in 
the prevention of malunion, defoimity and impaned function, liut delay ot 
absence of bony union still piesents difficult pioblems The inci casing scveiiu 
of injuries produced by modern machmeiy has moie than kept pace with 
improvements m treatment No attempt will be made in this papei to icmcw 
the theories of lepan of bone It is geneially agieed that the blood clot 
betw>-een and aiound the fiactui e-ends is oiganized by gianulation tissue 
Calcification of this fibiovasculai fiamew'Oik is noimallj^ followed by lestora- 
tion of the integiity and contoui of the bone 

Failure of fiim union w'lthin the accepted noimal time foi any paiticulai 
bone may be consideied as delayed union This teim implies that the phjsio- 
logic processes of lepaii aie still going on, and will e\entually result in les- 
toration of continuity of the bone How^evei, moie than an aibitiaij tunc 
limit IS necessary foi the diagnosis of nonunion This teim is ajijilicablc 
only when the process of lepaii has lun its cycle back to the icsting stage 
without the occuiience of bony connection between the fiagments That is, 
the raw’’ bone-ends have healed ovei and the gap between the bones is filled 
w’lth inactive soft tissue Dififei entiation betw'een delayed union and non- 
union is of consideiable impoitance since piolonged immobilization is justi- 
fied in the foimei and will usually lesult in union if the bones aie m appioxi- 
mation Lack of immobilization at this stage may conveit delajed union into 
nonunion Clinical diffei entiation between delayed union and nonunion is 
often difficult It IS best made by caieful roentgenologic stud) of bone detail 
at the fracture site If the ends have healed o\ei and smoothed oft, with 
obliteration of the medullaiy canals, nonunion may be said to exist, without 
legard to the time involved 

Constitutional factois, such as diseases associated with malnati ition, ma) 
contribute somew’hat to slow healing From a piactical standpoint, howe\ei 
the causes of nonunion aie local, that is, at the site of fractuie Except in 
I are instances, theie are no constitutional oi geneial causes and likewise no 
constitutional oi geneial theiap) effective for deficiency of union of hone An 
important local cause of defectne union is lack of appioxiination of the 
tiagments, often due to inteiposed soft tissue Sepaiation of fiagments b\ 
oveil) poweiful ti action especial!) skeletal tiaction-countertraction, is seen 
with inci easing f requeue) The prei ention and correction of improper ap- 
proximation is obvious Impaned local blood siippl) pla\s an important part 
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in delayed union, and maj' be due to vasculai disease, extensive soft tissue 
injury oi the location of the fractuie Pooi immobiluation may allow sheai- 
ing or angulai sti esses at the fractuie site Ihe gianulation tissue and vessels 
bridging the fractuie aie toin and calcification is pi evented Compression 
stiess at right angles to the fiactiiie line, howevci, aids union and is one of 
the advantages of ambulatoi}'’ tieatment Open fractuics, whether compound 
or operative, allow escape of the clot, which is the scaffolding for the build- 
ing of callus Undiained infection destioys gioumg tissue and is often an 
impoitant factor Well diained infection does not mateiially delay healing 

Aside fiom piolonged fixation, the tieatment of delayed union lies in the 
leestabhshment of a mild aseptic inflammation which mil speed up lepaii 
In true nonunion, conditions compaiable to a fiesh fiactuie must be restoied 
This implies ievasculaii7ing the scleiotic, healed-over bone-ends and leplacing 
the intervening scai with gianulation tissue In addition the medullai} cavi- 
ties should be opened Most methods of tieatment which satisfy these le- 
quiiements aie inajoi opeiative pioceduies which aie onl} justifiable when a 
definite diagnosis of nonunion can be made Subcutaneous dulling of fiag- 
ments satisfies these lequirements and is effective in piomoting union It is 
a minor pioceduie wdiich is simple, safe, and does not mteifeic with ambula- 
toiy treatment 

Subcutaneous dulling w'as lecommended over 40 yeais ago' It w'as 
revived by Beck," in 1929, and populaiued by Bolder ^ Cartel,' and Easton 
and Prewitt® have lepoited favoiable results, and Bozsan® has stressed its 
value By this method numerous nariow' channels aie made across the fiac- 
ture site, perfoiating the sclerotic bone-ends and scar and opening the medul- 
lary canals These channels connect endosteum and pei losteum and are filled 
wuth a mixture of blood clot, bone dust and bone marrow', which is excellent 
fertilizer for callus Capillaiies giow'ing along the drill-holes can revascu- 
larize the sclerotic bone and scar tissue The piocedure may be earned out 
under general, regional or local anesthesia I have prefeiied spinal anesthesia 
for the lower extiemity The dull wdiich I use is a three oi four inch length 
of large Stille-Kiischner wiie This drills a channel about 2 Mm in diametci 
and IS flexible enough to avoid the dangei of bieakage 

The technic is simple After prepaiation of the skin, the fiactuie site is 
localized by palpation or measuiement fiom 1 oentgenogi ams The drill-point 
is inserted directly thiough the skin on one side of the limb about one inch 
above the fracture Ten or 12 di ill-holes are made, ladiating fan-wise acioss 
the fracture A similar numbei aie made from a point below the fiactuie 
and through two peif orations on the opposite side of the limb (Fig i) 
About 40 channels should be made thiough foui skin peifoiations m a bone 
the size of the tibia In fractuies of the leg, oblique osteotomy of the healed 
fibula may be necessaiy in ordei to appioximate the tibia After dulling, a 
sterile dressing and a nonpadded plaster encasement aie applied Ambula- 
tory tieatment is lesumed in about 48 hours Seiial 1 oentgenogi ams usually 
show early decalcification of the scleiotic bone, w'bich indicates increased 
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vasculaiit}^ This is followed by the appeal ance of callus between and about 
the fiagments, budging the pievions gap 
During the past two and one-half yeai s 
I have earned out subcutaneous dulling 
in 12 cases of delayed union oi nonunion 
of the tibia at inteivals of fiom two months 
to two years aftei injuiy The safety and 
simphcit}’^ of this method have justified its 
use at an eailiei peiiod than would have 
been advisable for an opeiation of gieatei 
magnitude Dulling m early delayed 
union, such as obtained m Cases 8, ii and 
12, has quite likely pi evented frank non- 
union Union has occui red in all instances 
and it has not been necessaij' to lesoit to 
any moie ladical pioceduie The onlj^ 
complication has been the i eci udescence 
of a mild infection m a compound fiactuie 
treated nine months after the accident 



This infection was due to the fact that di fil- 
ing was cai 1 led out only two months aftei 
healing of the last sinus It did not mtei- 
feie with union 


Fig I — Diagnm showing the cone 
shaped areas cotered b> dull holes through 
each of four skin punctures About ten chan 
nels are distributed through each sector mak 
ing a total of 40 perforations through the 
region of the fiactuie 


CASE REPORTS 

Case I — W W , white, male, age 30, sustained a spiral fracture of the left tibia 
and fibula, Januarj' 26, 1935 There was no evidence of union on May 10, 1935, three 
and one-half months after injuiy Subcutaneous drilling was carried out at this time 
Two months later, July 17, 1935, there was firm union, and unaided weight bearing was 
resumed (Figs 2, 3, 4) 

Fig 2 Fig 3 Fig 4 



Fig 2 — (Case i ) Wide separation of the tibia with no callus three and one half months after injurj 
Fig 3 — (Case i) Immediatelj after drilling and osteotomj of fibula showing multiple perforations 
Fig 4 — (Case i ) Abundant callus between and around the fragments two months after drilling 


Case 2 — E B , white, male, age 34, had a crushing fracture of the Vight tibia and 
fibula, November 29, 1934 There was no evidence of union on May 25, 1935. six months 
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after injurj', when drilling was carried out On October 30, 1935, union was firm enough 
for unaided weight bearing 

Case 3 G H , w'hitc, male, age 61, sustained a compound comminuted bumper 
fracture of the light tibn and fibula, December 29, 1933 He w'as treated by debride- 
ment, primary closure and ambulatory plaster encasement 'Iheic w'as nonunion of the 
tibia on January 7, 1935 At this time resection of the fibula was earned out and am- 
bulatory treatment continued Nonunion persisted and, on June 26, 1935, drilling was 
performed, 18 months after injur> All c\ternal support was removed on January 22, 
1936, at which time there was firm union 

Case 4 — C R, white, male, age 56, sustained a compound comminuted fracture of 
the right tibia and fibula, October 15, 1933 Marked arteriosclerosis w'as present De- 
bridement and primarj closure resulted in sloughing of the skin flaps but no bone 
infection On June 20, 1934, the fibula was resected on account of nonunion This re- 
sulted m W'cak, partial union with spontaneous rcfracture on September 25, 1935 Drill- 
ing was carried out on October 4, 1935, two a tars after the accident On Tune to, 1936, 
union was firm enough for unsnpiioittd weight btaring 
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Fig s — (Cise 6) Nonunion of compound fnctiirc of tibn isVS months iftcr injurj 
Fig 6 — (Case 6) Tmnicdntcl> iftcr drilling sho\Miip perfontions throuRh fneture site 
Fig 7 — (Case 6 ) The fracture line has bridped o\cr and is almost obliterated 

Case 5 — 0 B , white, male, age 55, sustained a fracture of the left tibia and fibula, 
No\ ember 15, 1935 There avas no eaadence of union on February 27, 1936, aahen drilling 
avas earned out, three and one-half months after injury There avas good union on 
October 2, 1936, and the patient avas beaiing full aa'eight on the leg 

Case 6 — S K, colored, male, age 36, recciaed a compound comniiniitcd fracture 
of the left tibia and fibula by crushing injurj in a mine accident, June 22, 1935 There 
avas a frank nonunion avlien he avas seen on September 22, 1936 Drilling aaas carried 
out October 5, 1936, months after injiiij There avas solid bonj union on June 22, 
1937 (Figs 5 , 6 , 7) 

Case 7 — J G , avliite, male, age 20, avas seen July 8, 1936, avith a compound frac- 
ture of the right tibia and fibula of seven aveeks’ duration Ambulatory treatment avas 
carried out There avas no evidence of union on October 23, 1936, aadieii drilling avas 
performed, five months after iiijurj On Septembei 30, 1937, union aaas film and the 
patient avas bearing full aveight avithout support 

Case 8 — E F, aa'hite, male, age 52, receiaed a compound fracture of the left tibia 
and fibula on September 5, 1936 Debi idement and closure avere folloaaed by anibulatora 
treatment There avas no evidence of union on December ii, 1936, tliiee months after 
the accident Subcutaneous drilling at this time resulted in firm union and unaided 
aa'eight bearing by March 17, 1937 

Case 9 — E P , avhite, male, age 41, receia'ed a compound bumper fracture of the 
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left tibia and fibula on February 25, 1936 Debridement and closure were followed by 
ambulatorj’^ treatment There was no evidence of union on December ii, 1936, nine and 
one-half months after the injury Drilling w'as carried out at this time and resulted in 
firm union by March 16, 1937 (Figs 8 and 9) 

Case IQ — J T F , white, male, age 59, recened a compound crushing fracture of 
the right tibia and fibula in a mine accident in September, 1936 When seen on June ii, 
I937 j nine months after the accident, frank nonunion w^as present Drilling w'as carried 
out at this time There w'as marked arteriosclerosis By October 6, 1937, fair union 
W'as present and the patient was walking with a brace 

Case II — J H, wdute, male, age 45, with marked arteriosclerosis, received a crush- 
ing fracture of the left tibia and fibula, June 3, 1937 There was no evidence of union 
two months after the accident Drilling was carried out August 13, 1937 On October 
4, 1937, union was firm enough for weight bearing with a brace The patient was walk- 
ing without external support, November 30, 1937 

Fig 8 Fig 9 



Fig S — (Cise 9 ) Nonunion of tibn at time of di illing, nine 
and one half months after injurj 

Fig 9 — (Case 9) Se\en months after drilling Good clinical 
union was present and all external support was lemoaed thiec months 
after drilling 

Case 12 — J L S , white, female, age 61, sustained a bumper fracture of the right 
tibia and fibula with extensive soft tissue damage and a compound fracture of the right 
radius and ulna, July 25, 1937 Two months after the accident there was good union 
of the forearm but the fracture of the leg showed no evidence of union Drilling w'as 
carried out September 23, 1937 On November 18, 1937, fair union w'as present and the 
patient w'as fitted with a brace 


CONCLUSIONS 

(1) Subcutaneous dulling of fiagments is a safe, simple and effective 
treatment for delayed union and nonunion 

(2) It does not interfere with ambulatory treatment 

(3) These qualities justify its use in early cases before more radical 
methods would be consideied 
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DISCUSSION 01 Tin: PAPTUS or doctors GILCRDLST, CAROIIIIRS A^D 

GRISWOLD 

Dr Ernlst Sachs (St Louis, Mo ) — llicie is no question that tlieic aie 
a laige nuinbei of causes foi lunibosacial and sacro-iliae pain Tbeie is one 
condition to which attention lias been diawn ^^hlch I think sliould be empha- 
sized, because I believe it is much moic common than is genciallj recognized, 
namely, dislocation of the nucleus pulposus Theie is no question that a 
gieat mail}' of these cases of obscure pain, sciatica 01 pain on both sides, some- 
times associated with bladdci distmbance, have as their cause dislocation of 
the nucleus pulposus, and the only way to cine it is to make the diagnosis 
and then lemove the cause The diagnosis is veiy difficult, in fact, I do not 
know of any gioup of symptoms which are absolutely characteristic of dis- 
location of the nucleus pulposus The only way to be ceitain is to obtain a 
1 oentgenogram, employing lipiodoi, with the patient l}ing on the abdomen 
I do not mean that m a case of sacio-iliac or lumbosacial pain this is the fiist 
thing to look for Ceitainly the simplei methods of fixation are very desirable 
and should be used, but if they do not give lelief this other condition should 
be looked for 

A case in point was that of a faim hand ^\ho had had pain for seven or 
eight years Prioi to that tunc he had had bladder disturbance for 14 years 
He piesented the t3'pical picture of lumbosacial distuibance and nas referred 
to an orthopedist who employed the usual methods of fixation These were 
tried foi a month or six veeks with no iclief, and nhen he came back we 
made a systematic study of the bladdei, and the uiologist lepoited a neuro- 
genic bladdei A locntgenogiam following the injection of lipiodol revealed 
a marked dislocation of the nucleus pulposus at the junction of the fourth 
and fifth lumbar ai ticulation, 3\hich was lemoved The symptoms piomptly 
cleared up If the orthopedic suigcon mil become moie nucleus pulposus 
minded, we will find many moie such cases 

Dr William A Boyd (Columbia, SC) — With lefcience to fixation 
of fiactuies of the femoial neck, the pendulum has swung decidedly tow^aid 
internal fixation, and many methods of pioceduic have been advanced While 
w'e believe that we are assured of bettei final lesults as regaids bony union 
by internal fixation, through the elimination of the long peiiod in bed, the 
plastei encasement, the diessings, and the ability to give early motion to the 
limb and early phj'sical theiapy, still w'C may not, as yet, make that an un- 
equivocal statement W e cannot expect to obtain pei feet 1 esults in all cases , 
there will always be some deaths, some nonunions, and a ceitain peicentagc 
in which theie is an aseptic neciosis of the ieinoia) head IVe do hope by 
this means of mteinal fixation to obtain moie peifect boii}'' union and 111 a 
much greater propoition of cases Complete immobilization and anatomic 
apposition of the fragments aie absolutely essential foi bonj^ union The 
latter is best obtained by Leadbetter’s method of reduction, the foimei can 
be obtained by sciew^s, nails, pins 01 whatevei the suigeon deems advisable 
and IS most familiar wnth 

We must remember that fiactures of the femoral neck aie serious suigical 
injunes , and the repair of the fracture is a majoi suigical piocedure and 
the patient should receive appiopriate postopei ative tieatment Weight beai- 
ing should not be permitted until we are suie of bony union, the photograph 
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of the patient walking with crutches wuthm 24 or 48 houis after operation is 
an excellent advei tisement, but indicates pooi surgical judgment, and in the 
end the patient will pay the bill 

Dr Joseph E J King (New Yoik, N Y ) — The conditions desciibed 
by Doctoi Gilcieest, aie the causes of much concern to Di Philip Wilson and 
his staff at the Hospital foi the Ruptuied and Crippled I should like to 
mention one othei condition in the sacro-ihac joint which pioduces symptoms 
similai to those described, namely, a suppuiative lesion m the joint 

An illustiative instance occuiied in a boy, age 18, who presented himself, 
in 1922, wuth an abscess pointing in the left groin This was drained by one 
of the local suigeons, but the sinus failed to heal Roentgenograms failed 
to demonstiate a lesion m the sacio-iliac joint Aftei injecting the sinus 
with bismuth paste, the loentgenogram showed that the sinus extended to a 
point just 111 fiont of the sacio-iliac joint The sinus was laid wide open 
and curetted, wuthout entering the peiitoneal cavity Aftei a prolonged con- 
valescence it finall)'^ healed, but opened spontaneously nine months later 
Roentgenogiams still failed to show any lesion in the joint Aftei about two 
months the sinus again healed 

In Januaiy, 1924, a laige, subgluteal abscess foimed on the left side be- 
neath the buttocks, and pointed m the gluteal fold This abscess w^as wndely 
opened and exploiation levealed that the flooi of the abscess "was formed by 
the sacium and the sacio-iliac joint, but no evposuie of denuded bone could 
be determined The lemaiiiing sinus did not heal 

In June, 1924, the anteiior wmund again opened spontaneously The tract 
w'as injected with a ladiopaque medium, and roentgenogiams showed that the 
tract led backw'aid and upward to a point just anteiior to the left sacro-ihac 
joint This sinus was opened and explored thioughout its extent, and healed 
about a month and a half latei The posteiior sinus did not heal 

In Decembei, 1925 1 oentgenogi ams showed thiee foci m the left sacro- 
ihac joint about one inch apart, each about the size of a shut button These 
lesions were considered to be suppuiative foci, and it was believed that they 
were the cause of the abscesses wdiich foimed, fiist anteiioi to the joint, and 
then posterioi to it, bieaking thiough first on one side and then on the other 

Dr William A Rogeis, of Boston, then opeiated upon the case, making 
a curved incision along the ciest of the ilium, exposed the posteiior surface 
of the left sacro-ihac joint by stiipping the musculatuie ofl:, and opened the 
joint wudely The thiee suppuiative foci, each about i cm in diameter, w'eie 
found at the sites showm on the loentgenogram Each small abscess cavity 
w'as filled wuth thick granulations and contained about five or six drops of 
pus All of the bone w^as removed except a small bridge connecting the ilium 
to the saci um 

The wound w^as dakmized, and latei a plastic operation w'as performed 
The cavity w^as filled wuth a muscle flap, and the skin incision w^as closed It 
healed kindly wuthout fuithei infection, and both sinuses, the anteiior and 
the posterior, healed 

In this instance, the sciatic pam and the pain in the region of the sacro- 
ihac joint w^as pioduced by the thiee small suppuiatne foci in the joint 

Dr James S Speed (Memphis, Tenn ) thought that Doctoi Gilcieest’s 
idea of very careful coiisidei ation of the histoiy of these cases, combined 
with routine physical examinations was a helpful solution of manj of these 
problems In spite of all the methods we hare for diagnosing them — 
history, physical examination, loentgenogram, etc — ^lie thought we were 
still at a loss many times to differentiate betw^een lesions of the lumbar spine, 
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the lumbosacial joint and the sacio-ihac joint Especially in medicolegal and 
compensation cases, was it desirable to foim a definite opinion m legard to 
the injury and give a positive report on it Unfortunately, in many cases 
this is impossible , foi even with all the data assembled one cannot state defi- 
nitely whethei the lesion is feigned or actual 

In regard to the question of moving oi slipping in the sacro-ihac joint, 
there is a great diffeience of opinion We all must admit there is no gross 
displacement except where it is actually demonsti ated roentgenologically 
We will have to admit, howevei, that, m certain cases, severe pain localized 
in the sacro-iliac joint is completely and immediately relieved by manipulation 
This has been pioved in many cases by manipulations perfoimed by cultists 
of various types There must be a slight movement m these joints which, 
when the surfaces aie roughened permits sufficient disturbance in the normal 
meshing of the surfaces to pi oduce pain and by manipulation this slight change 
in position IS corrected As oui methods of diagnosis become more accurate, 
we will be able to end uncei taint}’’ 

Various methods of internal fixation foi cential fiactures of the neck of 
the femur have entirely changed the procedure for treatment of this severe 
injury In previous methods of tieatment, of which that by Whitman w'as 
the best, statistics of the majoiity of w'l iters gave an average of 50 to 55 pei 
cent solid bony union The jieiiod of convalescence w’as extiemely trying 
and often fatal 111 old, debilitated patients The peicentage of unions has 
increased to approximately So pet tent with internal fixation and convales- 
ecence is relatively uneventful 

In legard to drilling of delay union and nonunion m fiactures, there 
IS considerable evidence to show' that in delayed unions drilling unquestion- 
ably promotes callus pioduction and hastens union, and probably w'lll turn 
the table 111 many cases betw'een a union and a nonunion In typical non- 
union, however lie did not think it w'as a leliable method It may accom- 
plish results sometimes but w'lth the majoiity of typical nonunions a moie 
definite method of bone giafting should be employed 

Dr Edgar L Gilcreest (closing) — It is interesting that similar strains 
or slips occur m the facets of the vertebiae m the ceivical legion as in the 
lumbar region and can be lelieved easily by manipulation He had manipu- 
lated a number of patients foi this condition with immediate lelief of pain 
and relaxation of the unilateial spasm w'hich had been pioducing a w’rj 
neck During this manipulation some of these patients, as fiequcntly hap- 
pens m patients being manipulated for low back pain, often feel and heai a 
snap 

Dr Ralph G Carothers (closing) — He wished particulaily to empha- 
size the fact that in all cases m which the pins have been placed thiough tw'o 
good bony surfaces, they have not loosened When this was not done some- 
times they have loosened 

Where tissue has been cut ciossways, there is a little slough, and if one 
puts on a plate eaily in the case he is bound to have the fiagments separate 
That IS the reason plates have been accused of being the cause of nonunion 
— because they pi evented the small amount of collapse that Doctoi Giiswold 
spoke of 

In regal d to Doctoi Giltieest s paper, lie thought one can have a sacio-iliac 
pain without there being a Kiocnig sign If the ilium is lotated fonvard on 
the sacrum it does not cause a Kroenig sign He had had some difficultv 
occasionally m removing the bolts, notwithstanding the fact that tw'o kinds of 
metal had been used 
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BRIEF COMMUNICATIONS 
AND CASE REPORTS 

GIANT FACETED CALCULUS OP THE APPENDIX 

George H Bunch, M D , and David F Adcock, M D 

Columbia, S C 

Being iMtliout teeth, fowls swallow small stones into the tough gizzaid 
which b}'' rhythmic musculai conti action giinds them with the food, softening 
It for digestion The grinding sounds may be heard when the eai is placed 
neai the gizzard of a chicken after it has been fed and the movement of the 
stones may be seen in the fluoioscope Although of extimsic oiigin, the 
stones have physiologic function Because it has stones in the stomach a fish 
in Ii eland has been named the Gizzaid Tiout Bland-Sutton^ says stones aie 
common in the stomachs of ciocodiles and that pebbles m laige quantities may 
be found in the stomachs of seals and sea lions 

Intiinsic stones sometimes form as calcaieous concietions about nuclei of 
vegetable mattei in the laige intestines of cattle In the middle ages such 
stones fiom the deei were consideied heii looms and were pieseived m gold 
cases as amulets because of miiactilous healing powei they were supposed to 
possess Sii Waltei Scott’s book. The Talisman, is based on this myth 
Presciibed even foi lepiosy and plague, the bezoai stone- as a prophylactic 
and therapeutic remedy may be found m the London phaimacopeias until the 
mideighteenth centuiy Even in Ameiica in an eailiei geneiation so-called 
“mad stones” fiom the intestines of animals were applied to wounds fiom the 
bites of labid animals to withdraw the poison and theieby prevent hydrophobia 
This hysteria lasted until the final acceptance of Pasteui’s woik 

In the human, stones that foim in the ahmentaiy tiact aie laie In a 
young man who had died of acute perfoiation of a pyloiic ulcei, we found a 
mass of kaolin m the stomach, molded by musculai conti action to conform to 
the pyloric outline The ulcei had piobably come from piessuie, the kaolin 
having accumulated in the stomach aftei it had been eaten from time to time 
by the patient as his pei verted taste demanded Neither gallstones that have 
passed into the bowel nor haid masses of inspissated feces are true intestinal 
calculi Hovevei, larely small daik concietions of calcium phosphate oi 
magnesium phosphate, discoloied by fecal pigment, and called intestinal sand 
by Adami,^ aie found in the colon 

Since the original description of appendicitis by Reginald Fitz,’^ in 1886 
observers have repeatedly confirmed his finding of the incidence, 59 per cent 
in the autopsies perfoimed by him, of fecal concretions in the appendix, 
especially in the cases with gangiene and peiforation ^^^angensteen and 
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Bowel s,“ in a lecent study of acute appendicitis, found appendoliths in 44 
per cent of the suppuiative cases, and in 80 pei cent of the cases with gangrene 
Being closed at the distal end, theie is no fecal stream in the appendix as in 
the intestine Matei lal entering it can be expelled only by reverse peristalsis 
When theie is paitial obstiuction at the base, retained feces are often, by 
attempts at expulsion, molded into one 01 inoie rounded masses which, 
becoming diy and hard, block the lumen and shut off the blood supply of the 



Flo I — I’liotof,ni)lt of the uiiopcmtl ip|>ciuli\ 






riG a — Roentgcnognm of the unopened appendix show ing stones 

appendix, which is terminal, theicby causing inflammation and gangrene 
Roystei® says, m appendicitis the fecalith pla}S the dual role of cause and 
effect 

In contiadistmction to the ordinaiy fecalith, a tiue calculus of the appendix 
IS laiely encountered, having been found b}' us only once in ovei 2,000 cases 
Although some secietoiy matter may be included, it is composed mainly of 
mineial salts that have been deposited, usually about a nucleus of organic 
mattei Neithei the kind of food nor the watei taken by the patient is an ac- 
tive factor Its foimation is pieceded by a cataiihal inflammation of the 
appendix with repeated outpouiings of mucus into the lumen from which, 
because of chionic stasis, inoiganic salts aie deposited As it enlarges, the 
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obstructing calculus causes additional inflammation with moie active secietion 
of mucus, so that a vicious cycle is established In the mucosa of the appendix, 
as of the colon, Lieheikuhn’s glands oi follicles aie desciibed as being so 
numeious that they foim almost a continuous layei The glands aie composed 
of spheiical secreting cells man}’’ of which undergo mucoid distention and 
become goblet cells When there is obstiuction, the secretion of these cells 
may accumulate m the lumen, conveiting the appendix into a letention cyst 



t 

L 


Fig 3 — Photograph of the appendix opened, showing stones 




Fig 4 — Photograph of the large faceted stone 

01 mucocele, the contents of uhich, if luptuie occurs, escaping into the peii- 
toneal cavity, may cause pseudomyxoma peiitonei 

Most laige calculi of the appendix when sectioned are found to be lami- 
nated Howevei, even uhen acute inflammation and perforation have not 
occuried, most stones cause symptoms which, under modern conditions, are 
sufficient to demand the lemoval of the appendix uhile the stone is yet too 
small foi this effect Roystei gives Packard,® m 1921, ciedit for having had 
the largest appendix stone on lecord, measuring 1x2x4 cm and weighing 8 
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Gm It was found in a man, age 62, and piotiudcd through a lagged hole 
in the appendix made by picssuie ncciosis, and Iiad not caused suppuiation 
Since 1921 no case has been lepoited which has ap])ioached this m si/c 

Case Report — F L S, wliife, malt, afjc 61, Mas idmittcd to the South Carolina 
Baptist Hospital Maj 4, 1936, complaining of pain and soreness in the right abdomen 
near the nacal The discomfort liad begun two jears before with attacks of indigestion 
and generalized pain o\cr the abdomen There had been nausea but ne\er aomitmg 
From constipation and loss of appetite he had lost considerable weight 

Physical Examinahon sliowed him to be poorh nourished with negatne findings 
except moderate tenderness o\er the right lower abdomen and a hard, slightly mocable 
mass in this region Temperature, normal Leukoc\tes, 11,000, 74 per cent polymor- 
phonuclears Hemoglobin, 79 per cent Urine, normal 

Opaation — May 5, 1936 The abdomen was opened through a IvIcBurncy in- 
cision Instead of malignancy of the cecum which had been considered, the appendix 
w'as found without inflammation and without adhesions but with the distal end so 
large and so hard that it appeared to be a calcified mass the size of a lemon attached 
by a pedicle to the cecum which itself, howeccr, was normal in c\ery way Appendi- 
cectomy w'as performed, which was followed by an iineientful coiwalesccnce 

Gloss Palholoqv — The appendix when opened was found to contain a giant calculus 
in the sacculated distal end with four smaller calculi nearer the base All fi\e were 
faceted and of shapes suggesting carh segmentation with displacement of the smaller 
fragments of a parent stone that had originally extended most of the length of the 
appendix The wall of the appendix about the large stone was eery thin with the 
muscular layer absent There was no ulceration of the mucosa or ceidencc of inflam- 
mation Indeed, the mucosa, except about the large stone, was Inpertrophicd The 
large stone weighed 135 Gm and consisted of cakiiim phosphate and magnesium phos- 
phate with traces of organic matter 
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PLASTIC REPAIR FOR POSTOPERATIVE ANAL INCONTINENCE 

Lester S Knapp, M D 
Buffaio, N Y 

Anal incontinence is a most distiessing and incapacitating condition 
Hirschman said “The anal sphincter is one of the most impoitant muscles 
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in the body, and piobably the most impoitant sphinctei muscle tjuaidmg as 
It does the outlet of the gastro-mtestmal canal Anything which interferes 
w'lth Its integiity mteifeies wnth the vei} enjoyment of life and happiness ’ 
There are many causes that may mtei feie with its action and cause paitial 
01 total incontinence They aie usually grouped as (i) Cential neivous dis- 
ease and nerve mjuiy (2) Anoiectal disease (3) Injuries (4) Opeia- 
tive results 

In the piesent communication we are concerned wuth postopei atn e in- 
continence The most usual operation causing incontinence is fistulectomc 
Fistulectomy seldom causes incontinence posteiioil} but is fiequentl} found 
m the lateral segments, especially following opeiation where the muscle has 
been undei mined and without the piopei suppoit, and commonl} by the use 
ot prolonged packing Such a tjpe of incontinence is ideal foi the emplo}- 
ment of the proceduie heiewith detailed 

Attempts at plastic lepaii were undertaken many yeais ago, including 
operations foi vaiious foims of lack of sphinctei ic function, such as those 
leported by Ranschoft,^ Stemdl - Chittenden,® Gobells,^ Sistiunk,’ Hirsch- 
man,® and Izquieido^ In the moie lecent hteratuie there have been seveial 
outstanding contiibutions Pieviously the mode of attack w'as plastic lepair 
of the muscle Theie have been many successful operations of this t}pe 
suggested which have had as their aim the appi oximation by sutuie of the 
ends of the seveied muscle In recent instances it can be accomplished, but 
the majority of cases are seen late, and in the meantime the muscle has le- 
tracted, ati opined, and degenerated into fibious tissue As a wdiole, these 
piocedures have not been too successful 

Reconsti uction of voluntaiy control has given us gieat encoui agement 
duiing the last eight yeais In 1929, Wreden® lepoited the employment of 
fascia from the gluteus maximus muscle thieaded thiough tw'o veitical inci- 
sions lateral to the anus, encii cling it by a stiip fiom each side Haivey 
Stone® employed the pieserved fascia of Koontz as a subcutaneous 
puise string sutuie about the anal canal, introduced through tw^o small inci- 
sions at the anteiioi and posterioi commissuies The incisions w^ere con- 
nected wnth each othei by subcutaneous blunt dissection Strips of fascia 
w^ere threaded thiough the tunnels thus formed, drawn up and fastened to 
the gluteus maximus muscle 

Before presenting the following case a biief leview'’ of the anatomy in- 
volved wmuld help clarify the proceduie 

Anatomic Consideiafwns — The transverse peiinei superficialis muscle is 
a narrow slip of muscle passing ti anversely across the perineal space in front 
of the anus It aiises from tendinous fibers from the inner and foremost 
part of the tubeiosity of the ischium and is inserted into the central tendinous 
point, joining wath the muscle of the opposite side, wuth the external sphincter 
am behind, and the bulbocavernosis in front Some of the deeper fibers 
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of the external sphinctei am decussate in fiont of the anus and are con- 
tinuous with the tiansverse perinei supeificiahs Ihe action is to fix the 
central tendinous point, its neive supply is b}'’ the perineal branch of the 
pudendal neive The external sphinctei is supplied by the 4th sacral and 
blanches from the inferioi hemoirhoidal branch of the pudendal nerves 
The fascia involved is the superficial, which is composed of a superficial 
and deep ]a)^ei The superficial layer is a thick but loose areolar tissue in 



(i) Incisions slioivn by dotted line (2) Locnlion of siipcrficnl tnnsierse peritiei muscle (3) Method 

of tnnspHiit (4) riml closure 


textuie, which is continuous in fiont Mith the daitos tunic of the sciotum, 
behind to the subcutaneous tissue of the anus, and at the sides with the fascia 
of the thigh The deep poition (Colies) is a thin aponeiuotic stnictme of 
great stiength which binds down the loot of the penis muscles In front 
it is continuous with the deep fascia of the penis, speimatic coid and Scaipa’s 
fascia of the abdominal wall , at the sides it is attached to the margins of 
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the lami of the pubis and ischium Posterioily, it cunes aiound the tians- 
veise peiinei superficialis to join the mfeiioi fascia of the uiogenital dia- 
phiagm The strength of the transveise peimei supeificialis is gieath en- 
hanced by this fascia 

Case Report — C Z, colored, female, age 29, married, was admitted IMay 4, 1937 
PrcMOus admissions February 29, 1936, to the Gynecologic SerMce wnth a right Bar- 
tholin cyst and rectal fistula On March 6, 1936, electrocoagulation of the Bartholin 
cyst and fistulectomy was performed Uneventful rcco\er) , discharged March 14, 1936, 
to the Out-Patient Department Second admission, March 15, 1936, postoperatn e 
bleeding from fistulectomy incision The bleeding w’as easily controlled b\ an adrenalin 
pack She w'as discharged March 20, 1936, to the Out-Patient Department 

Siibscqucut Cow sc — Result of pre\ious operation unsuccessful, causing patient to 
be incontinent of both gas and feces, so much so that it was necessarj for her to wear 
a cloth in order to pre\ent expelling even a constipated stool, also complained of a 
bulging, ring-like mass wdiich could be held up only bj padding 

Physical Eiammation — This avas essentialh negative other than that which per- 



Detail of the muscle dnmage and its repair 


tamed to the rectal pathology The rectum presented a large ring of prolapsed mucosa, 
also a wnde, depressed scar in the left anterior quadrant Digital examination reaealed 
no masses or tender areas, but a markedly relaxed anus which easil) admitted all the 
fingers of the hand Diagnosis Postoperatn e anal incontinence 

Opciatwn — Ma3' 6, 1937 Under spinal anesthesia of 100 mg of spinocaine, a curved 
incision W'as made following the mucocutaneous junction, extending from the central 
tendinous point to the level of the anococcjgeal raphe An incision circling the prcMous 
operative sight, surrounding the scar, was extended from the first incision (Fig 1) 
The mucosa w'as freed and retracted toward the opposite side Tiie old scar was dis- 
sected out and removed, leaMng normal soft tissue The skin flaps were dissected 
antenorlj tow'ard the perineum and postenorlj' toward the anococcjgeal raphe (Fig 2) 
The trans%erse pennei superficialis with its surrounding fascia was exposed, the muscle 
was freed from its outer border near the tuberositj' of the ischium to the central tendinous 
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point The muscle was then transplanted, surrounding the left side of the anus, and 
carefullj sutured to the remains of the old sphincter, one-half inch lateral to the midline 
posterior, with 20 daj chromic catgut Deep sutures were inserted to the levator for 
anchorage (Fig 3) The fascia was sutured to gi\e added support, and the soft tissues 
were also drawn together to afford still more support The skin \\as closed with dermal 
sutures and the mucosa was replaced over the new sphincter and connected to the skin 
margin (Fig 4) 

A slight rise in temperature and pulse occurred during the first night but was normal 
thereafter 

As a result of infection the skin sutures pulled out and allowed separation of the 
w'ouiid The deep structures, how'ever, remained intact The bowels were opened one 
week later and dail}'' thereafter Slie was discharged on the eighteenth postoperative 
daj, with a slight separation of the skin margins but with complete control of her 
bowels, and felt perfect!) comfortable She returned to the Out-Paticnt Department 
for dressings When discharged from the Out-Patient Department three months later, 
she wore no dressings, had no leakage, and had complete control of her bowels 

SUMMARY 

1 A case of postopeiativ'e anal incontinence is leportecl in which a cure 
lesultecl from the proceduie detailed 

2 The tiansv'eisc perinei supcificiahs, with its deep la3'ei of the super- 
ficial fascia, functioned successfully as a volunlai}’- sphinctei 

3 Anatomically it piov'ed convenient for this tjpe of repair 

4 It IS necessaril}' limited 111 its field of usefulness 
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HYPERTROPHY OF THE SPIRAL MUSCLE 
OF THE RENAL PAPILLA 

M\urice Muschat, MD 
Philadelphia, Pa 

FROM Tin DEPARTMENTS OF TJHOLOQl MT SINAI HOSPITAL AND MEDICAL SCHOOL 
DNIAERSm OF PENNSALAAMA PHILADFLI IIIA PA 

Contractions of the renal pelvis have been obseived duung physiologic 
experimental reseaich woik upon the cat and dog They are described as 
ihythinic but fleeting in charactei Powerful contractions have never been 
seen Wassink^ repoits contractions obseived on the cat which probably 
i\eie contractions of the uretei, since the cat’s pelvis is entiiely intrarenal 
He also reports having obseived such conti actions in the pelvis of the human 
kidney after its lemoval 

We observed veiy powerful conti actions of a large, extraienal human 
pelvis, m situ, on the opeiatmg table, which appealed eveiy 15 to 20 seconds 
and lasted five seconds at a time The pelvis, measuiing about 5x5 cm, 
would contract and entiiely disappeat within the hilus of the kidney (Fig i), 
lemain theie five seconds, then expand to its picMous size during the stage 
of relaxation We saw systole and diastole at legular mteivals without m- 
ten uption 

Case Report — Hosp No 94610, referred by Dr Charles Kutner M G , white 
female, age 42, was admitted to the Mt Sinai Hospital, September 9 1935, complaining 
of pain in the right loin The illness had begun four months pre\iously with attacks 
of pain in the left loin, w’hich came on suddenly, starting in the loin and radiating dow'ii 
to the pubes and w'ere of sufficient seventy to necessitate the administration of morphia 
Roentgenologic examination revealed a small shadow' m the lower end of the left ureter 
After several cystoscopic manipulations at anothei hospital, an indw'elhng catheter w'as 
placed up to the left kidney While the catheter w'as in situ the patient began experi- 
encing pain in the right loin The stone w'as passed spontaneouslj after tw'o weeks 
While the pain in the left loin subsided w'lth the passage of the stone, that in the right 
lorn persisted From now on, the attacks of pain in the right loin appeared frequentlj 
and were of the same character, radiation and seventy as those she had experienced 
previously on the left side During an episode the seizures occurred regularly at one 
minute intervals, and w'ere accompanied by nausea and vomiting Following each attack 
the patient was unable to void for from three to five hours There was no frequenev, 
dysuna or hematuria during the free intervals 

Pi evioiis Histo) y — Pneumonia 17 j'ears ago Right oophorectoni} and appendicectomj 
m 1926 Cholecystectomy in 1929 Menses began at 16, painful, duration four davs 
Married 23 years Had had three pregnancies and one miscarriage Children living 
and well 

Physical Etamiitaltoit was essentially negative except for abdominal scars and some 
tenderness m both flanks, particularly on the right side Kidnevs not palpable T P R 
normal Objective Findings — Roentgenologic Gastro-infestinal tract negative Biliar} 
tract negative Intravenous urography Normal except for some dilatation of the 
pelvis of the right kidney Sigmoidoscop} Atrophic sigmoiditis Neurologic examina- 
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tion Negative leetli lliiee infected teeth with inflamed gums Laboialoiy Data — 
Urine Acid, i oi6, albumin trace, W B C 3-4, R B C none Blood R B C 4,340,000, 
Ilb 83 per cent, W B C 7,200, polys 62 per cent Blood chemistry BUN 179, 
sugar 87 Wassermaiin and Kahn Negatne Basal metabolism — 7 

Cystoscopy — September 27, 1935 The patient was c^sloscoped during a mild attack 
of right loin pain Bladder normal Catheter passed up to the right kidney without 
obstruction ’lwcnt\ cubic centimeters of cleai urme were found retained m right renal 
pehis After cmpt\ing the lenal pelvis, all pain in the loin disappeared Diagnosis 
Adjnamic Indronephrosis 

Operation — October 2, 1935 Under spmil anesthesia the right kidnej was exposed 
It was found to be small and unrotated The pehis was fairh large and entireh extra- 



Tic I — DrawitiR showing contraction of the rcml pcKis which occurred c\erx i-, 
to 20 seconds as observed at ope-ation October 2 1935 ( Before contraction (B) 

\fttr contraction 

Ofcrahic Procedure ^tphro and urclcrolvsis and sj nipathcctonn 

renal On observing the kidnev an unusual condition was noted e\er\ 15 to 20 seconds 
there w’as a contraction of the renal pehis and complete disappearance of the extrarenal 
pelvis within the lulus of the kidiiea After about three to fne seconds the entire 
pelvis would relax and emerge in its entiretj fiom the lulus of the kidney (Fig i) 
These contractions pronipth stopped iftei incision of the pehis No obstruction was 
found at the ureteropelvic junction Coni])lete neplirolysis, ureterohsis of the upper 
third of the ureter, and sv nipathectonij were performed The pehis was resutured 
wathout return of the contractions 

Convalescence was uneventful, and the patient was discharged 14 davs postopera- 
tiv'c, October 17 1935 free from pain 

Subsequent Couisc — Readmission to hospital Februarj 19, 1937, No 105627 The 
patient had felt well and was free fioni pain foi oiilj a short period after discharge 
from the hospital She now had continuous, rather than mteimittent pain m the right 
loin, which became w'oise on standing She had had numerous injections of alcohol 
into the intercostal neives without av'ail In November, 1936, a complete section of 
the ninth to the twelfth intercostal nerve W'as pei formed without relief 

Physical examinaton rev'ealed nothing unusual, condition same as two vears before 
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The urine was clear, containing only si\ to eight W B C 
Blood count and chemistry were normal 


Second Opaafwn — Because of per- 
sisting pain a right nephrectomy (Fig 2) 
was performed At operation the kidne} 
proper was found unchanged, the pelvis, 
however, had become much larger, and 
the wall much thinner, but no contractions 
could be observed at this time Convales- 
cence was again unerentful, and the pa- 
tient was discharged 14 days postoperative, 
in excellent condition 

Histologic Examination — Dr D 
Meranze The remo\ed kidney showed 
nothing unusual but on studying the area of 
the papillae we noted massive hypertropin 
of the spiral muscle, a condition which was 
described in 1926 (MuschaP"“) Instead 
of strands of muscle fibers, one found 
heavy bundles of hyperti opined muscula- 
ture, especiallj well demonstrable by the 
Mallory stain (Figs 3 and 4) 

Second readmission to hospital Feb- 
ruary I, 1938, No A — 2677 The patient 
stated that she had had very little, if anj, 
relief from pain in tiie iigiit loin since the 
nephrectomy one year previousl> There 
was an almost constant, gnawing, dull pain 
in the right loin, which varied in intensity 
at different times In addition there had 
occurred spasms of sudden sharp pain in 
the left loin, which, as had been noted in 
193S1 began posteriorly in the costoverte- 
bral angle and spread anteriorly in a hemi- 
girdle fashion Now, however, the pain in 


and a faint trace of albumin 


' -■ / 

i 



Fig 2 — Dnw ing sho\\ mg the degree of pro 
gressive dilatation of pelvis as found at operation in 
Februarj, 1937 

Ofoattve Proccihtrc ISephrectoniv 


the left loin had become associated with an increase m the freqiieiicv of ui ination and some 
dysuna 

Physical Examination — No abnormality found No lorn tenderness was elicited 
at this time Intravenous urography revealed a large left kidnev due to ph3sioIogic, 
compensatory hypertrophy w'hich show’ed normal renal architectuie The urine was 
clear, wath tw'o to three W B C Blood count and chemistry w'ere normal Cj stometro- 
gram First desire to void at 300 cc Pressure curve low and maximal toluntarv 
pressure onlv 25 to 30 Mm Hg Neurologic examination No evidence of organic 
neurologic disease Possibihtv of ailment being functional, conversion hvsteria Diag- 
nosis Early neurogenic bladder of hvpotonic tvpe Patient discharged to return for 
further neurological studv 


Comment — The cause of the adynamic hydronephrosis cannot be stated 
Neithei is there evidence to explain the unique hypertrophy of tlie spiral 
muscle of the papillae Both conditions must be designated as idiopathic 
until more is known about them One may theorize upon the cause and 
effect in this case If the hyperti ophy of the renal musculature is primar}, 
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It can explain the symptomatology obseivccl, namely, the ihythmic, painful 
conti actions “like a clock” complained of by the patient Eveiy contraction 



Tic 1 — Pliotomicrognpli of the «all of i cnlix 'how mg the iiormil ippeinncc of the 
spinl pnpilhr) muscle The tmisciihr fibers ire thin and small 



Tig 4 — Photomicrograph of the wall of a calix m the Kidnes remosed from the case 
herewith presented Note the man> thick bundles of the spiral papillarj muscle 


would produce the tetanic, painful spasm of the pelvis lasting five seconds 
which was so plainly demonstrable on the operating table 

Another symptom complained of appears to be of gieat physiologic im 
portance, namely, the complete anuria for from three to five hours following 
the attacks of renal spasm Is it possible that during such attacks there was a 
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continuous tetanic conti action of the spiral muscles of the papillae, thus cut- 
ting off the uimaiy flow from the kidne} foi a long period of time’ Is it 
the lack of regulai contractions of the papillary muscles duiing this period, 
the lack of the milking effect upon the papillae, that caused this tempoiar) 
anuria noted legularly duimg these attacks^ The possibility that the h}per- 
trophy of the papillary muscles is due to obstiuction cannot be maintained 
Careful studies of this muscle in many cases of lenal obstiuction showed no 
evidence of Itypei ti oph}'' Two cases of stone m the ureter weie studied, 
one case of congenital valve foi mation of the postei loi ui ethi a and two cases 
of piostatic hypeitiophy In all these five cases, theie was much cMdence of 
acute and chronic lenal obstiuction, yet m none of them were w-e able to find 
the muscle hypei ti opined to any demonstiable degiee We must, theiefoie, 
dismiss the theory of the secondaiy hypeitiophy of the papillaiy muscles 
because of obsti uction 


SUMMARY 

(r) A case of adynamic hydionephiosis, necessitating nephiectomy, is 
desci ibed 

(2) Pow'eiful ihythnnc contractions of the lenal pelvis w^ere obseived at 
length on the operating table 

(3) Massive hypeitiophy of the spnal muscles of the lenal papillae was 
found 
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FIBROMYOMA OF THE OMENTUM 

W Kenneth Jennings, MD 
E\ \NSTOV, III 

Fibromyoma occurring independently in the omentum is laiel} encoun- 
tered The hteiatuie affoids lecoids of but seven instances of this unusual 
condition In 1912, twm cases w^eie lepoited by LoewerU and Boerner,” re- 
spectively Joachimovitz® described a case of malignant myoma of the omen- 
tum, m 1930 In the same year Schlej'ei^ and Uhle® each recorded cases of 
benign fibiomyoma of the omentum Bazterrica’s® case, reported m 1931, and 
that of Martin,’^ m 1933, conclude the series to date 
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In most of the eases lepoited associated fibi omyoinata of tlie uterus weie 
noted Joachmiovitz’s patient had been subjected to a supiavaginal liysterec- 
tomy foi fibioids 20 yeais pieviously Such findings, togcthci with the 
maiked similaiity in histologic stuictuie between these omental myomata and 
those which occur so ficquently m the uteius, have influenced Uhle, Curtis,® 
and others to postulate that such tumors ongmate as subserous uterine fib- 
ioids which latei become enveloped b}^ the omentum, leceive a collateral cir- 
culation fiom the lattei oigan, and ultimatel}’^ aie detached fiom the oiigmal 
host In tuo of these cases the tumor was attached to the omentum by a 
coid-hke structure which was highly Aasculaiized Uhle’s patient manifested 
S3unptoms of peritonitis, and a pieoperative diagnosis of ovarian cyst with a 
twisted pedicle Avas made At opeiation it was discoveied that a toision of 
the pedicle had compiomised the blood supply of the myoma 

All such tumors should be readily palpable under normal conditions In 
the w'litei’s case, howevei, as m that of Uhle, peritonitis wuth its resultant 
refleK spasticity of the abdominal muscles lendeied palpation ACiy difficult 
Lipomata of the omentum and true cysts of the mesentciy might easily be 
confused wuth omental myomata The demonstration of a freely movable 
tiimoi situated in the legion of the epigastrium m a patient ivith palpable 
uterine fibroids should suggest the possibility of the presence of one of these 
laie neoplasms 

Case Report — Hosp No 513 B E, colored, married, age 30, was admitted to 
the Evanston Community Hospital Jamiarj 19, 1937, comphimng of se\ere pain in 
the abdomen w’liich had begun 24 hours prcxiouslv and was at first situated in the lower 
quadrant, but w'hicli, after several hours, became more diffuse, c\entiialh becoming gen- 
eral However, at the time of examination the patient complained of piedominant dis- 
tress in the right abdomen just lateral to the umbilicus There had been associated 
nausea, vomiting (w’hich the patient stated was self-induced) had occuired once Se\eral 
similar but less severe attacks had been experienced during the past two jears A 
vaginal discharge was admitted Patient had nc\er been pregnant There was nothing 
abnormal about the menstrual historj 

Physical Lxamimtwn re^ealed a generalized iigiditj of the abdomen Tenderness 
appeared most pronounced on the right side Pchic examination disclosed the uterus 
enlarged to the size of a five months’ pregnancy, its irregular surface indicated the 
presence of fibromjomata Manipulation of the ccrsix and fundus caused pain White 
blood cells 16,000 Urine, essentially normal Temperature, 100 2° F Weight, 180 
pounds A diagnosis was made of peritonitis due cither to torsion of a pedunculated, 
subserous fibroid or to a cystic osary with a twasted pedicle The possibilitj of per- 
forated appendicitis was entertained 

Operation — ^January 19, 1937 Under cthei anesthesia, the abdomen w'as opened 
through a low midline incision It contained a moderate amount of serosanguineous 
fluid The uterus contained a number of large fibroid tumors, several of w'hicIi were 
subserous The ovaries were twice their normal size and contained multiple small cysts 
Both fallopian tubes were edematous and appeared chronically inflamed A subtotal 
hysterectomy was performed 

The appendiceal area was exploied To the left of the cecum, a structure was 
encountered which felt very much like an umbilical cord, this was followed to the 
lower epigastrium where its attachment to a rounded, semisolid tumor, the size of a 
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grapefruit, was discovered At its other end the cord was found to be continuous with 
a short omentum Owing to the high attachment of this pedicle, the original incision 
was closed and a right paramedian incision made just above the level of the umbilicus 
Through this opening the omental fibroid was delivered, its cyanotic appearance together 
with Its many engorged blood vessels suggested strangulation of its pedicle Ligation 
and section of the base of the pedicle were carried out and the tumor removed (Fig i) 
The incision was then closed in layers without drainage 

Pathologic Examination — Gioss (Dr E L Benjamin) “The specimen consists 
of a solid, somewhat oval tumor mass measuring 15x10x8 cm, and weighing 576 
grams The external surface is composed of a glistening, gray-pink capsule w'ell supplied 
with numerous blood vessels Projecting from the external surface are knob-hke promi- 



x. 


Fig I — Fibrorajoma of omentum nith cord like pedicle Inset shows relationship to other abdominal 

organs 

nences, seven in number, the largest of which is 6 cm broad and elevated to a height 
of 3 cm Attached to one extremity of this tumor mass is a pedicle 21 cm long and 
7 cm in diameter This is composed of atrophic, twisted omentum which incorporates 
engorged and thrombosed veins, which are twisted in a corkscrew manner about the 
omentum The largest diameter of these veins is 8 Mm The pedicle also incorporates 
a tortuous cord resembling somewhat an unibihcal cord which is composed of material 
resembling subserous atrophy of fat tissue Bisection of the tumor mass reieals it to 
be composed of masses of interlacing gray-pinked w'horls, and firm tissue interspersed 
wnth linear mat kings of a darker gray and somewhat softer tissue The pole opposite 
the attachment of the pedicle contains a 48 cm, round, w’ell demarcated, soft, white, 
degenerating tumor mass ” Micioscopic Diagnosis — Path No 148(1937) Fibroleiomj- 
oma with anemic infarction Thrombosis of veins of the pedicle with serous atropln 
of mesenteric fat tissue 
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Gio’ss Dacnpttoii of Excised Ulaiis — The uterus wis cnhrgcci to the approvimatc 
size of a fne months’ pregnancy and was found to contain five t\nical subserous fibroid 
tumors langing in size from that of a maible to an orange One of the smaller of these 
tumors was attached to the fundus of the uterus bv a short pedicle measuring cm 
in length and % cm in diameter On section it uas seen that the walls of the uterus 
were essentiallj replaced with tissue t\pical of leiom3'ofibroma 

The patient was discharged from the hospital on the elev'enth postoperative day 
Her subsequent reco^erJ was complete, both wounds healing per pnmam 

SUMMARY 

A case is repoited of an omental fibromyoma whose pedicle had under- 
gone torsion with lesultant compromise of tlie blood supply of the tumoi 
The clinical picture was that of diffuse peiitomtis wdiich, togethei with an 
enlarged fibioid uterus, provided the onl)'- diagnostic criteiia 

REFERENCES 

^Loew’ert Fibionnom dcs Netzes In Diss Giessen, 1912 
"Boerner Fibronnom des Netze In Diss Greifsw'ald, 1912 
” Joachimovitz Seltener Netztumor Zentralbl f Gjnak, 54, 2n9, 1930 
^Schle\er, R Pseiido-Netz-tumor (Subseroses Mjom) Zentralbl f GMiak , 34, 
2150, 1930 

“Uhle Ein mjom als “sekundarer netztumoi” nut Sticltorsion Zentralbl f G\nak, 
49, 1930 

” Baztcrrica Miomas rojos utero ■v del epiploon Semana Med, i, 1711, 1931 
'Martin Fibromc librc graff e sur I’epiploon Ann D anat path, 8, 1174-1176, 1931 
'Curtis Obstetrics and GMiecolog), 2, 777 Published b\ W B Saunders, 1933 


158 



BOOK REVIEW 


Thoracic Surgery By Ferdinand Sauerbach, M D , and Laurence 
O’Shaughness}'-, M D , F R C S Philadelphia J B Lippincott Co , 1938 

One cannot read this book without being impiessed by the tiemendous 
experience from which it has been the good foitune of the authois to draw 
Every subject that they discuss is w^ell supported by ample case reports This 
IS particulaily well demonstrated m the chapteis on severe mjuiies to the 
chest, and the w'^ar expeiiences of the authors m handling such serious prob- 
lems are very fertile The illustrations aie w'ell chosen and often the me- 
chanics of obscure clinical pictuies aie lucidly demonstiated by these illus- 
trations and diagrams 

The impoitance of positive pressure anesthesia in this bianch of suigery 
IS coiiectly emphasized Howevei, m evaluating the vaiious gases, one notes 
that cyclopiopane is not mentioned I believe enough expeiience has been 
gamed with this gas, using a high oxygen mixture, to feel that it is a valuable 
surgical aid 

In the chaptei dealing wnth ischemia of the heait, tw’O mam schools of 
thought at present exist, one headed by authoi, Lauience O'Shaughnessy, 
who feels that omentopexy repiesents the most efficient means of reestab- 
lishing a new' circulation to the myocaidium , and the other school headed by 
Beck Both, of course, suppoit the same fundamental pimciple — the im- 
portance of establishing a new blood supply — but the lattei feels that the 
pectoial muscle tiansplant is a moie satisfactoiy method The expeiience 
of the review'er m this woik would lead him to believe that the authois 
have given too little attention to the chnical-expei imental w'oik of Beck and 
his associates This is lamentable, m view' of the fine animal experiments 
they have pei formed to logically justify then opinion 

Again the value of a hypei oxygenated blood, w'hich cyclopropane \eiy 
helpfully pioduces, is not mentioned, noi is any note made of the value of 
the defibiillatoi m bringing the heart out of ventiiculai fibi illation If such 
a tiagedy should develop during the opeiation, m view' of its hfe-saving 
impoitance, this instiument should be ahvays available In these same cases 
the importance ot lest penods has been coiiectly emphasized 

Although now recognized only foi its histone value m surgical develop- 
ment, It IS haid to account foi the failure to make any mention of the nega- 
tive piessure chamber of Willy Meyer, particulaily as extensne credit is 
given to Continental workeis 

The chaptei dealing w'lth “The Control of an Open Pneumothorax’’ 
tersely sums up most of the piinciples of positive pressure anesthesia with 
W'hich all surgeons and anesthetists should be conversant if performing an^ 
thoracic surgery The discussion of the dynamics of fluid m the pleural sac 
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and of tension pneumothoi ax, with the accompanying diagrams, simplifies 
the clinical pictuies that one often sees wheie these dynamic alterations have 
piogiessed to involve the heait and gieat vessels m the mediastinum When 
this compiession is maiked, the accompanying lefeiied abdominal symptoms 
aie very easily appieciated A faulty undei standing of this mechanism in 
some cases has been responsible foi unnecessai 3'^ cehotom}^ 

In view of the lecent develoinnents in this field, inaii}'^ interesting ad- 
vances m thoiacic physiology, not commonly known or understood, are veiy 
cleail}^ piesented Seveial old misunderstandings regarding thoracic func- 
tion aie cleaied up m that section of the book dealing with diaphragmatic 
physiology The following is a good illustiation 111 point “The diaphragm 
pla3'^s no active pait in the act of coughing and indeed m ceitam diseases, 
such as basal bionchiectasis, induced paral3'sis of the diaphiagm assists 
expectoiation ” 

I believe this book can be lead with great profit b)' all ph3'Sicians actively 
engaged in surgical piactice The geneial piactitioner or internist vill find 
man}'’ cleail}' piesented pioblems to which modem surgei}' can give a good 
piognosis m otherwise hopelessly doomed cases, and the excellent bibliography 
will further incite his mtei est 

Edwix J Grace 
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Tetanus bacillus, the cauoe of Tetanus, 
usualli the result of traumatic injuries 

Bacillus i\elchii, the cause of Gas 
Gangrene, occurring as a result of 
injur\ or following pentoneal infec- 
tion, such as gangrenous appendix, 
etc 



The Research and Biological Laboratories of The National Drug Compam are dedicated to the 
development of biologicals, biochemicals and pharmaceuticals that will better sene in prophvlavis m 
treatment of disease, and so better assist phvsicians and surgeons m piotcctiiig iiul safeguiiding 
life and health 


NATIONAL 

TETANUS TOXOID 

Immunization . . Tetanus Tovoid should be used for immunization. 

Tetanus To\oid produces an active immunity against Tetanus Peisons subjected to lepeated 
wounds in the industries and in all depaitments of the military sen ice should be netneh 
immunized with at least two doses of Refined Tetanus Toxoid Actne immunization mat 
last for several years Cost is moderate Reactions and pain of injections are negligible 
Refined Tetanus Toxoid contains no serum, it does not sensitize oi cause seium leactionc 
Patients immunized against Tetanus should leceive an additional dose of Tetanus Toxoid if 
injurj’’ occurs 

Important ! 

Prophylaxis Give Tetanus Antitoxin for immediate prophylaxis in case of injiin to 
patients who have not been immunized with Tetanus Toxoid 

GAS GANGRENE ANTITOXIN 

(Refined and Concentrated Globulin) 

For Therapeutic Use 

Gas Gangrene Antitoxin is especially indicated in the tieatment of gas gangiene infection 
peiitonitis, gangrenous appendicitis, gas phlegmon and othei perfringens and vibiion 
septique infections 

The antitoxin, slight^'’ w^armed, should be given intiav enoiisl 3 '- imniediatelv sv’inptom*; of 
gas gangrene develop The antitoxin should also be injected into the tissues around the 
wound Additional doses of antitoxin aie advised at S to 12 hour intcivals ae indicited bv 
effect of the specific serum treatment 

Syringe or j Perfringens Antitoxin (Cl vvelchii) 10,000 units . 

ampul-vial / Vibnon Septique Antitoxin 10,000 units 
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“No othet woik on Opeiative Smgeiy gives such a Compte- 
hensive and authoi itative ptesentation of the subject” 

3 

Says DR FRED A COLLER, 

Professor of Surgery, University of 
Michigan, 


Reviewing 



OPERATIVE 

SURGERY 


You note instantly in leading Hoisley and 
Biggei “OPERATIVE SURGERY” that it is a 
DIFFERENT TYPE OF SURGERY— that it 
Games a quality of distinction The niastei’s 
touch IS apparent on every page Fuitheinioie, 
it IS the led-blooded e\peiience of men opei- 
ating daily, meeting and coping with difficult 
suigical conditions Strengthening youi sui- 
gical libiaiy foi 1939 by adding this work to 
it It gives you the late and appioved suigical 
pioceduies 

Continuing the reiien, Dr Coller sajs “The 
fourth edition of this nell-knonn nork can be 
highh recommended to anjone interested in 
the subject of surgerj The changes haie been 
so great that those who onn anj of the preiious 
editions must get the nen edition It imII be an 
indispensable work to the joung man wishing 
to become a surgeon ” 

O. K. say othet teviewets, too! 

It would be useless to single out any one or two sub- 
jects of the 76 chapters found in these volumes for an> 
chapter picked at random would afford the discriminating 
surgeon with a joyous opportunity of reading stimulating 
material —PENNSYLVANIA MEDICAL JOURNAL 

One can accept these volumes as a guide with the certain 
knowledge that the paths they suggest are the safest and 
best available The assurance and comfort the sorely be- 
set surgeon may derive from their reliable counsel is 
inestimable ' —WESTERN JOURNAL OV SURGER'i 
OBSTETRICS AND GYNECOLOGY 
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J SHELTON HORSLEY M D LL D 
r A C S Attcnclinp Sumeon St Elizabeth s 
Hospital Richmond Vn and ISAAC A 
BIGGER M D Profe«sor of SurRcry Mcdi 
cal Colloce of VirRinin SurRcon-in-Chicf 
Medical College of Virmnia HospitaN Rich 
mond 

In 2 Vols 1 387 pace-) 1 250 illustrations 
Price ?16 00 

Reviews Like These Must 
Be Deset ved! 

Unless n book possesses outstanding qualities 
it can nc\er get reviews like these A pub- 
lisher can onl> do his best m providing sound 
literature for his customer It s the critic 
who must pass upon the scientific merit of 
books published Surgical critics like those 
quoted give unstinted praise to Horsley and 
Bigger OPERATIVE SURGER\ 

Tetms S3 00 A Month' 

Tills two-volume set of Operative Surgery 
IS jours for onlj $3 00 a month Pill out the 
coupon below mailing this to us The two 
volumes will be sent immedintelj postpaid 
The first $3 00 pnjment is not due until 30 
d lys from the date of shipment 


THE C V MOSBY CO , AofS-i-39 

3525 Pine Blvd , St Louis, Mo 

Gentlemen Send me the two-volume woik on “Opeiative Suigeiy” by Hoisley and 
Biggei, chaiging my account The price is $15 00 (Teims $3 00 a Month ) 


Address 


18 


Please mention Annvls of SuRcraa when writing advertisers 



Anmlsof Surcerr 
Jinuarj 1930 


WANTED 
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April, 1938 

issue 

$1 ,00 will be paid if in 
good condition 

ANNALS OF SURGERY 
227 South 6th Street 
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NEO-PLASMOID 

for the injection treatment of Hernia 

Painless, efficient, non to\ic produces 
prompt proliferation of healthy tissue One 30 
cc vial (price S3 50) serves two or three patients 
Write jor free literature, simplified technic and 
anatomical chart 

FARNSWORTH LABS, 159 N State, Chicago 

A S 1 39 
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Annal-jof burt,cr> 
January lUu'J 


IMPORTANT NEW PUBLICATIONS 

AEir (4th) EDITION JUST READY 

THE SURGERY OF 


ORAL AND FACIAL DISEASES AND 
MALFORMATIONS 


Then Diagnosis and Treatment, Including Plastic Surgical 

Reconstruction 


B> GEORGE VAN INGEN BROWN, DDS,MD,CM,FACS 

] iiitiitus Proft■•^or of Plnstic Suittn Tjni\cr‘-it> of Wisconsin 

Octavo, 778 pages, with 589 engravings (containing 1019 illustrations) and 12 colored 

plates Cloth, $10 00, net 


The now edition of this standiud woik con- 
tinues those piinciples winch ni'idc the pie\ioti« 
editions so notable Phstic icconstiiictive siii- 
goij IS now given the consideintion to which its 
iinpoitnnce entitles it Today the general pi icti- 
tionoi must undeistand the possibilities of col- 
lecting clisfiguiing sens, bum contiactions, eve, 
eai, nose and jaw conditions and similar di^- 
figuiements due to automobile and othei liau- 
matic injuiies which aie becoming incieasinglj 
fiequent It is to the geneial piactitionei of 
medicine and dentistiy that such cases should 
turn, lathei than to the surgicall}' unsound meth- 
ods of the beaut} specialist This woik olTcis a 
sife guide to the diignosis and treatment of all 
such conditions 


In addition to this new mateiial on plastic 
singled icconstuiction the piesentation of the 
\ moils topics of oial and facial diseases and 
malfoiniations has been revised to bring it 
thoioughlj up to date All obsolete methods 
line been eliminated and replaced by modern 
examples In each condition the author has in- 
cluded diawings of the operatic e steps emplo}ed 
ind the leasons foi then selection This work 
leflects the author’s long and successful expe- 
rience in this field and it may be relied upon 
as an authoiitatn e, consercatne and effectne 
guide, both to surgeons and to piactitioners who 
desire to adcise and supervise such cases satis- 
factoiih The illustiations aie a most important 
feituic of this book 


NEW (4th) EDITION JUST READY 

THE PRINCIPLES AND PRACTICE OF 


PERIMETRY 


B} LUTHER C PETER, A M , M D , Sc D , LL D , F A C S 

Profes'^or of Ophthalmologj m the Graduate School of Medicine in the Uni\cr‘?it\ of PcnnsjHnnm Ophthalmolo- 
gist to the Graduate Hospital of the Unnersit^ of Pen^s^l^nnm, Consulting Ophthalmologist 
to the Rush Hospital for Consumption and Allied Di'^eiscs, htc 

Oeffiro, 331 pages, illustratal with 222 engravings and 5 colored plates Clothy $4 50, net 


The new edition of this xvork is an elaboration 
of the couise m perimetiy w’liich the author pre- 
sents in the Graduate School of the Unnersity 
of Pennsylvania It is here amplified to meet the 
needs of ophthalmologists and piactitioneis in 
allied branches of medicine Eveiy effoit has been 
made to present the various phases of peiimetiy 
in logical sequence Thus the book opens with a 
summary of the anatomy and physiology of the 
Msual pathway and leads natuially to a discus- 
sion of methods of study, instiumentation and 
technique A study of the charactei and yana- 
tion of normal fields pac es the W'ay to the recog- 
nition of digressions from the normal 


Exact perimetry supplements the successful 
use of the ophthalmoscope It enables the oph- 
thalmologist to meet the challenge of his allied 
associates and qualifies him to contribute eyen 
moie than is asked in the domain of internal 
medicine, otolaiyngologr , neurology and neuro- 
suigeij In this thoioughly reyised edition, the 
authoi offeis a monogiaph that is helpful not 
only m the acquisition of better knowledge in 
this field of m\ estigation but also in bcttei ap- 
pieciation of the yalue of perimetry m the piac- 
tice of ophthalmology and allied branches of 
medicine In addition to many yaluable tables 
of diffeientiation, new fields haye been added 


LEA & FEBIGER 

Please send me books checked 

n Brown’s Oral Surgery SIO 00 

Name 

(A of S 1-39) 


Washington Square 

PHILADELPHIA, PA 

II □ Peter’s Peiimetiy S4 50 

Address 
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IRNKCIND DIR ECTOR 



prescription 

WKen your prescription calls for 
a change of scene, a heartier appe- 
tite, and exhilarating surround- 
ings, the seashore is just the place 
to have it hlled^ If good food, rest, 
and considerate treatment are also 
in the formula, send your patients 
to these beachfront hotels 
We tahe a sincere interest in 
shortening the recovery period, 
and making it pleasant Cheerful, 
quiet rooms convenient to eleva- 
tors, sunny lounges, and Ocean 
Decks Wholesome, appetizing 
food prepared with traditional 
skill Special attention given diet 
patients Restricted clientele 

LEEDS AND LIPPINCOTT COMPANY 

CHALFONTE 
HADDON HALL 

ON THE BOARDWALK 


ATLANTIC CITY 
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The Journal of 
Bone and Joint Surgery 

The Official Publication of the 
American Orthopaedic Association 
British Orthopaedic Association 
American Academy of Orthopaedic Surgeons 
Owned and published by the American Orthopaedic Association 

Published Quarterly 
January, April, July, and October 


The only publication in English dealing exclusively with 
bone and joint conditions 

Thiough the coopeiaiion of its Foreign Editois, its pages 
include contributions from lecogmzed leadeis in this spe- 
cialty from foieign countiies as well as fiom the United 
States and Canada 

In the choice of papeis for publication emphasis is laid on 
the piactical and clinical subjects 

A jouinal of value to gcncial suigeons as well as to those 
dealing with the pioblems of oithopaedic and traumatic 
suigeiy 


Editor, E G. BRACKETT, M D. 

8 THE FENWAY, BOSTON, MASSACHUSETTS, U. S. A. 


ORDER BLANK 

The Journal or Bone and Joint Surgery 

8 The Tenway, Boston, Massachusetts 

Please enter my subscription to The Journal or Bone and Join i Surgery foi one year 
beginning with the issue for 

□ Enclosed find $ in payment □ Will lemit on receipt of bill 

Name Si-rfet 

City Stai e 

Subscription Poce— Payable m Advance— §5 oo in the United States, $525 in Canada §575 in Foreign 

Countries 
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= ASSESSING LOSSES = 
IN COMPENSABLE INJURIES 

Dr McBride’s DISABILITY EVALUATION is a guide to 
the accurate evaluation of disability — so that great discrepan- 
cies may be avoided in the testimony of expert witnesses 
Workmen’s Compensation Laws for every state are abstracted 
Dr McBride discusses those injuries most often encountered, 
and by analysis of function gives a guide to the measurement 
of disability following single or multiple injuries Much atten- 
tion IS given to examinations, signs and symptoms, as well as to 
the disabilities of the member Ankylosis of the various mem- 
bers and joints of the body are discussed in unusual detail 
Fractures are considered and in every case "Compensatory Pos- 
s'bilities” are given The Industrial Back is discussed and accu- 
lacy of diagnosis is stressed as essential to detect malingering 
and exaggeration Symptoms, the influence of anatomic varia- 
tions, complications and treatment of each condition are covered 
Nerve, Head, Eye and Ear injuries are covered, as well as Ampu- 
tation, Burns and Hernia, with the evaluation of the disability 
in each case New Second Edition 623 pages 374 illustrations 
$8 00 (Slightly higher in Canada ) 

DISABILITY 

EVALUATION 



EARL D. McBRIDE, B.S., M.D., F.A.C.S. 

Assistant Professor of Orthopedic Surgery, University 
of Oklahoma School of Medicine 

— ■’ - — Published by 

Phdadelphia J. B. LIPPINCOTT COMPANY Montreal 
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Ortho-Gynol adheres to a moist sur- 
face, a desirable property of a vaginal 
jelly Ortho-Gynol is laboratory- 
checked and tested for uniform phys- 
ical and chemical properties It has a 
low glycerin content and a pH ap- 
proximating normal vaginal acidity 
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Ingenious device — developed 
by Cutter research workers 
•• — spotlights tiny particles 

for precautionary testing of 
new Saftiflask elements Just 
one of the tests that make 
solutions in Saftiflasks safe< 


T O PREVENT possible introduction of 
particulate matter, new elements — such as 
new filters, pipe lines, stills, washers, as well 
as new lots of rubber stoppers, discs, glass 
rods and flasks — even though produced to 
rigid specifications, must pass the hurdle of 
meticulous tests at Cutter Laboratories 
These uncommon safety factors — just an 
indication of the extreme caution which sur- 
rounds the production of solutions in Safti- 
jlasks — are attributable to the fact that these 
products are made m a government-licensed 
biological laboratory Biological workers 


DEXTROSE SOLUTIONS IN 


never take safety for granted 

Although no dextrose solutions are govern- 
ment-licensed, at Cutter Laboratories such 
solutions are produced under conditions 
mandatory for the production and testing 
of government-licensed biologicals Dextrose 
Solutions in Saftiflasks are tested chemically, 
biologically, physiologically — by a testing 
staff entirely divorced from "production " 
Prescribe solutions m Saftiflasks In two, 
one and half-liter sizes Cutter Laboratories, 
Berkeley, California and 111 N Canal Street, 
Chicago (US Government License No 8) 
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DOUBLE LUMEN TUBES FOR 
SMALL INTESTINAL INTUBATION 

T Grier Sflltcr, M I) , F A C P 
nnd 

M Osier Atilmtl, sr D , PliIHiIcIpIiIi 



P-9140 — Miller- Abbott double lumen tube (Stj'le 11) with balloon 
proximal to perforated metal end $7 50 

Made in the Vmted States of America 

This double clinnnel tube principle is used for three npecial purposes 

1 For trentinir nnd dinirnosinK obstructive lesions of the small intestines 

2 Tor controllint. the patient with intestinal obstruction bj ennblinK him to cat while the residue is 
bcinf: drawn oIT above the point of blocUnKo 

J For use after irastro enterostom> 

As shown in the illustration one lumen of the tube is used to inflate the balloon the other entireb inde 
pendent for aspiration Inflation of the balloon stimulates peristalsis to propel the apparatus rapidly through 
the whole small intestine 

The terminal balloon distended with 25 c c of nir will cause peristalsis capable of carrying the tip of 
the tube to the coccum in four hours in a normal individual or at a slower rate in a case of intestinal 
obstruction 

By attaching the lumen leading to the balloon to a recording instrument a tracing of intestinal 
activity that may be of diagnostic significance can be obtained 

Suction applied to the larger lumen will empty the intestine in a normal case or in a ease of intestinal 
obstruction 

The lumen used for suction may also bo used for the injection of barium sulphate suspension in making 
roentgenological studies of small intestinal lesions 

(See American Journal of Medical Sciences 1S7 595 19S4 and 
Surgery Gynecology and Obstetrics, page CDS April 19SS) 

GEORGEP pil I IKirt & SON CO 

ARCH & 23rd ■ ■ I- I- ■ PI « PHILADELPHIA 
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Stern-McCarthy Convertible Electrotome 

WITH McCarthy forobuque visual system 

Transurethral resection for the removal and rehef of all types oL 
prostatic encroachments has become pracbcoUy a routine procedure 

The Stem-McCarthy Convertible Electrome illustrated enjoys arepu- 
tation for flexibihty and broad uhhty Excellent illununation is provided 
m the speaol Forobhque Telescope, which con either be locked m a 
fixed position as in the standard mstrmnent, or it con be advanced or 
retarded with the cuttmg loop 

Literature descnbmg its component parts, accessory and supple- 
mentary eqmpment is available on request 
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JUSTRITE 


MICHEL WOUND CLIPS 

for Ideal Wound Closure 

JUSTRITE BENDING STRENGTH — firm 
enough to work with and soft enough so that only 
normal pressure is necessary 
JUSTRITE ALLOY OF METAL — a carefully 
chosen non-rusting alloy always uniform 
JUSTRITE SHARP POINTS — are placed at 
an angle to pierce and hold only the superficial 
skin No bleeding or discomfort Wounds heal 
quickly Justrite is the ideal clip for skin suturing 
by the Michel Method 

Circular on request 


Over 350 $ursical and hoip{fal supply deale s in U S A 
have JUSTRITE CLIPS in slock 


‘ CLAY-APAIMS CO 

7 44 EAST 23i» STREET, NEW YORK J 
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A SUBSTANTIAL increase in our distribution each year for 
twenty -nine consecutive years is significant. It means, of 
course, increased production with a proportionate gain in 
operating efficiency, . . . More than that, it means we have 
kept pace with developments in a field where the selection 
of products is determined by merit alone. ... It means that 
new names have been added to the long list of surgeons and 
hospitals who use D & G sutures regularly. 

TO ALL OF YOU — old friends and new — we wish to express 
appreciation for your good will and confidence, and renew 
assurance that the high standard of our products and service 
will keep pace with the advancing needs of tomorrow. 

Davis & Geck, inc. 

Surgical Sutures Exclusively 





Special J^&(1 gSutuA&i 

WITH SWAGED-ON ATRAUMATIC* NEEDLES 

• 

T HIh group of products comprises over a hundred suture and needle 
combinations speciall} designed forspecihc procedures, particularly 
those in which minimized suture trauma and the convenience of needles 
which cannot possibly become unthreaded are desirable A feu products 
from this group arc shown on these pages Full information on others 
ma) be obtained from youi dealer upon request or by mail from us 


Intestinal Sutures 

K ALMERID plain or chromic catgut, 
celluloid-linen or silk with Atraumatic* 
needles in the several types indicated inte- 
grally affixed Suture lengths 36 inches for 
products 1342, 1352, 1372 and 1542, all 
others 28 inches 

CLAUS l RO-l HI RM A.I (Imlnhle) 


Plain Catgut 


NO M 1 l>f I 

1301 Straight Needle a-i 

1)071 N 

S3 bo 

1303 %- Circle Needle 

A-3 

4 20 

1304 Small ’A- Circle Needle 

A-4 

4 20 

1305 'A -Circle Needle 

A - 5 

4 20 

'10- Day C/nomte Catgut 

1341 Straight Needle 

A- I 

S3 60 

1 342 Two Straight Needles 

A- 1 

4 20 

1343 %- Circle Needle 

A-3 

4 20 

1344 Small A- Circle Needle 

A-4 

4 20 

1345 'A -Circle Needle 

A-5 

4 20 

Celluloid- Linen 

1351 Straight Needle* 

A- I 

S3 60 

I3 5'2 Tu 0 Straight Needles * 

A-1 

4 20 

1354 Small A-Circle Needle* 

A-4 

4 20 

Black Silk 

1371 Straight Needle 

A- I 

S3 60 

1372 Two Straight Needles* 

A- I 

4 20 

I 374 Small A-Cirele Needle” 

A-4 

4 20 

Sizes 00 0 I, except' 

00 

0 only 

Five-0 Chromic Catgut 

503 4 1 Straight Needle 

A-2 

S3 60 

50344 Small A-Circle Needle 

A-4 

4 20 


Intestinal Sutures ( cont’d ) 

rHLRMO-FLt\ (7toii-botlahle) 


Plant Catgut 


NO 

1 501 

Straight Needle 

MM ni 1 

A-I 

pn/t \ 

S3 bo 

1503 

%- Circle Needle 

A -3 

4 

20 

1504 

Small A- Circle Needle 

A -4 

4 

20 

1505 

A -Circle Needle 

A -5 

4 

20 

10 -Daf Clnomic Catgut 




1541 

Straight Needle 

A -1 

S3 

60 

1542 

Two Straight Needles 

A-I 

4 

20 

1543 

%- Circle Needle 

A -3 

4 

20 

1544 

Small ’A- Circle Needle 

A -4 

4 

20 

«545 

1/2 -Circle Needle 

A -5 

4 

20 


Sizes 00 0 

I 



Five-0 Clnomic Catgut 




50541 

Straight Needle 

A -2 

S3 

60 

50544 

Small A- Circle Needle 

A -4 

4 

20 


In packages of 1 2 tubes of a kind and size 



Registered Trade MarK 



Tonsil Sutures 


Eye Sutures 

F ine sizes of plain, lo-da) chromic cat- 
gut, and black silk with small Atrau- 
matic needles Suture length, i8 inches ex- 
cept as noted Boilable 



fonsil SuiBr«> 

Viraum I 






B-I B-4 



NO 

1 661 

MAT n lAI 

Black Silk 

SIZE 

6-0 

NFFnLE 

B -3 

1663 

Plain Catgut 

4-0 

B -5 

1665 

Black Silk 

6-0 

B-I 

1665 

Black Silk 

4-0 

B -1 

1667 

Plain Catgut 

3-0 

B -4 

1 669 

lo-Day Catgut 

4-0 

B -5 

1 669 

I o-Day Catgut 

3-0 

B -5 

1669D 

10-Day Catgut T 

4-0 

B -5 

1 669D 

I o-Day' Catgut T 

3-0 

B -5 


DOUBLE- 

ARMED 


1 662 

Blatk Silk * 

6-0 

H -3 

1 664 

Black Silk - 

6-0 

B-I 

1 664 

Black bilk 

4-0 

B-I 

1 666 

Plain Catgut " 

3-0 

B -4 

1 668 

1 o-Day Catgut 

4-0 

B -5 

1 668 

10-Day Catgut * 

3-0 

B -5 

i668d 

I o-Day Catgut t 

4 0 

B -5 

1 668t) 

I o-Day Catgut t 

3-0 

B -5 


1 2 inches 

j 9 inches 



Package of 12 tubes ot a kind S4 20 

Cleft Palate and Harelip Sutures 

(-1 c 2 1-3 

CtTTIVi M'TriM IITTIM 

W 

C- 4 < VTTISI 

NO MATERIAI SI7E NFEDI E 

1751 K-il-dermit 00 t-i 

1752 Alunllnum-B^on/e^^'^Ir(. 00 c-i 

1753 Bhtk Bruded bilk 000 c-2 

17^4 Alumimim-Broii7L Wire 00 c-4 

1755 KTl-deriTiic 00 c-3 

1758 Aliiminum-Bron7L Wire 00 c-3 

Suture length, iS inthe'! 

Package of 12 tubes of a kind $4 20 


K ALMERID plain catgut with sturdy halt- 
circle, taper-point Atraumatic needles 
integrally afhxed Suture length, 28 inches 


^I/I Ml 1)1 ^ 

1614 Thermo-fle\ {jioii-boilablr^ o \ 

1615 Thermo-Hex o 2 

1604 Cliustro-Therm o 1 

1605 Chustro-Thermal{^w//'//^/r) o 2 

Package of 12 tubes of a kind S4 20 


Plastic Sutures 

F ine sizes of Kal-dermic, silk and silk- 
worm gut with small, cutting point 
Atraumatic needles Suture length, 1 8 
inches Boilable 



NO 

1 65 1 

MATFJ lAL 

Kal-dennic 

si/r 

8-0 

SI H)j r 

H-I 

1 65 I 

Kal-dermic 

6-0 

B-1 

1 652 

Kal-dermit 

8 0 

B-5 

1652 

Kal-dermic 

6-0 

n-5 

I 65 2 

Kal-dennn 

4-0 

B-5 

1653 

Black Silkworm 

4-0 

B- I 

1655 

Kal-dcrmic 

4-0 

B-2 

1 658 

Black bilk 

4-0 

B-2 


Package of 12 tubes of a kind S4 20 


Other D&G Sutures 

S PECIAL needled sutures are also pic- 
pared tor dental, thyroid, circumcision, 
obstetrical, ureteral, renal, nerve, aitcr\, 
and emergenct work These are in addition 
to our complete line ot unneedled sutures 
embracing catgut, ribbon gut, kangaroo 
tendons, and a variety ot other non-absorb- 
able materials 




DISCOUNTS ON QJJANTII IhS 

DAVIS & GECK, INC , 217 DUFFIELD STREET, BROOKLYN, NEW YORK 

Cop 5 right 1959 Dims iVCccC Iiic Vrintcd in U S A 



f LAUSTRO-THERMA I 



UNIMPAIRED BY REPEATED BOILING OR AUTOCLAVING 


C LAUSTRO -THERMAL catgut is es- 
peciaJl) prepared for the many surgeons 
and surgical supervisors who prefer boiling 
or autoclaving to other methods of asepti- 
cizing the outer surface of suture tubes 
It possesses all the qualities essential to 
ease of handling and proper function and, 
in addition, orters the extra safet} factor 
of Claustro -Thermal sterilization — an 
exclusive Davis & Geek process 

Under this method, heat — at tempera- 


tures lethal to the most resistant organisms 
and spores — is applied after the sutures 
are hermeticall} sealed in glass tubes and 
are thus protected 

The stability of Claustro -Thermal cat- 
gut and Its storing fluid is such that the 
suture's pht sical properties are in no way 
impaired by repeated boiling or autoclaving 
Its flexibility is controllable and can be 
quickly and easil}^ regulated to meet indi- 
vidual preferences or specihe requirements 


DAVIS & GECK, INC., BROOKLYN, NEW YORK 
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The Dawn of a New Day 


The acceptance of Prostigmm preparations by the Council on Pharmacy and Chemistry 
has stimulated widespread interest in the use of Prostigmm Methylsulfate 1 4000 as a 
routine measure for the prevention of postoperative distention Thus, for many a surgical 
patient, the postoperative course has been free from distention and even minor gas-pains 
Coiicftisioii from a study of 175 cases "We have found in Prostigmm a very satisfactory method 
of controlling postoperative distention No signs of drug intoxication were seen, nor were by- 
effects on the eye observed There was no obvious evidence of hyperperistalsis and no complaints 
of excessive cramps " Harger and Wilkey, "Management of Postoperative Distention and Ileus," 
JAMA, 1938, 110 1165-1168 / / / *PrOSTIGM1N METHYLSULFATE 1 4000 (Prostigmm Pro- 
phylactic) 1 cc, boxes of 12 and 100 ampuls, blue label For the prevention of postoperative 
distention / / / ProstigmiN METHYLSULFATE 1 2000 (Prostigmm Regular) 1 cc, boxes of 12 
and 50 ampuls, buff label For the treatment of postoperative distention and of myasthenia 
gravis / / / tPROSTlGMlN Bromide (Prostigmm Oral) Tablets, 15 mg, vials of 20 For the 
oral treatment of myasthenia gravis HOFFMANN -LA ROCHE, Inc • Roche Park • Nutley, N J 


* DimtthjUarbamic esirr cf 3 hjdrcxjthrnjl trmtthyl ammmtum milhrlsulfatt 
\Simctbj1carbamie eitrr cf 3 hydmxjfhtnjl trimilhyl ammonium bromide 


PROSTIGMIN METHYLSULFATE 1 4000 
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When the life of a patient is at trol production Airtight packaging 
stake there can be no compromise and patented copper-Iined contain- 
with the quality of either the equip- ers are mechanical factors that also 
ment or the materials used by the assure its purity and quality 
surgeon and anesthetist Long ex- Even more significant is the fact 
perience has shown that, when tested that Squibb Ether is used in over 80 
materials are used, better results are per cent of American hospitals It 
assured aids surgeons in carrying out millions 

Squibb Ether is tested Ether — of successful operations yearly 
tested by 85 years of satisfactory re- Squibb Ether saves you from any 
suits The House of Squibb pioneered possible worry as to the purity, po- 
in Ether production Today, as al- tenq^ and safety of your anesthetic 
ways. It makes Ether for anesthesia agent When so much depends upon 
only your confidence and skill, it is sound 

Sensitive automatic devices con- insurance to specify its use 

For hteiatuie tintte to Anesthetic Division, 

E R Squibb & Sons, 745 Fifth Ave , Netv Yoik 


SQUIBB ETHER 
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# In the diagnostic visualization of irritating and nontoxic, well tolerated 
body cavities, hollow organs, and even by delicate tissue 
tubes, Lipiodol (Lafay) presents Lipiodol produces clear cut, sharply 
definite and widely appreciated defined radiographs and facilitates 
advantages precise diagnosis, frequently it con- 

Lipiodol, the original French lo- firms the presence of suspected patho- 
dized oil, contains 40% iodine by logic changes impossible of detection 
weight in chemical combination with by ordinary radiographic means 
poppy seed oil, it is free from chlorine The many uses of Lipiodol are pre- 
Its light amber color acts as a definite sented in an interesting brochure, 
safeguard, as deterioration in the form “Lipiodol in Radiologic Diagnosis,” 
of iodine separation changes its color a copy of which is available to physi- 
to a dark brown It is relatively non- cians and technicians on request 

Please address E Fougera & Co, Inc, 75 Varick St, New York 



Please mention Annals of Surgery when writing ad\ertisers 


11 



Annals of Surgery 
rcbniiiry 1939 


YOUR REASONS 

ARE GOOD, DOCTOR 



Why should you use Agarol when the mea^ 
sure you noiv use seems satisfactory^ 

Archimatthaeus was satisfied with eu- 
phorbia and barley boiled in water for the 
treatment of constipation Magister Ferrarius 
found mirobolanum good 

But times have changed Experience has 
ivrought the change And the change came 
from dissatisfaction, ever in search for the 
better, the more effective, the more satisfying 
Many physicians have found the answer 
to their quest in Agarol This good mineral 
oil and agar emulsion with phenolphthalein 
softens the intestinal contents, lubiicates the 
channel of their passage and gently stimu- 
lates peristaltic activity It combines effec- 
tiveness with exceptional palatability 

Why should you try AgaroP Because it sat- 
isfies the demands of modern medicine for a 
bowel evacuant and a therapeutic measure for 
theJiCcitment of habitual constipation Send 
for'Ci trial supply See how Agarol compares 

V v*" 

WILLIAM R WARNER & COMPANY, INC. 
]'l_3'West 18th Street • New York City 



Agarol is supplied in bottles of 6,10 and 16 ounces Adult 
dose, one tablespoonful Children, two teaspoonfuls 
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BEFORE BUYIN( X-RAY * 
THERAPY EQUIPMENT 

You will want to know- 








• about the cs-penences of those who are using the 
type of apparatus you have under consideration, 

• about the records of performance under different 
operating conditions, 

• ishether extreme variations in climate, or differ- 
ences in altitude, have affected efficiency of 
operation , 

• about the practicability of its system of control- 
ling the several energy factors, and the degree of 
accuracy in administering x-ray dosage, 

• whether the apparatus is easy and convenient to 
handle— how flexible in its application to different 
parts of the body, 

• ivhether there have been serious delays— inter- 
ruptions to service— due to electrical or mechanical 
difficulties, 

• about the a\ailability of expert, personalized 
service when such difficulties arise, 


• about economy of operation and cost of upkeep 
over a period of years 

This kind of information, of immediate interest 
to every prospective buyer, is easily available, for 
there are hundreds of users of G-E Maximar 
Therapy Units located in all sections of the United 
States and Canada, and in practically all parts of 
the world The records of performance of these 
Maximar units, and the expressed satisfaction of 
their ovvneis, will, we believe, convince you that 
the reputation of G-E products for reliable service 
is fully merited, and that a G-E installation repre- 
sents a thoroughly sound investment 

We shall be glad to send you particulars on the 
world-renowned G-E Maximar units for 200 kv 
and 220 kv therapy Ask for Pub No B22 

GENERAL 0 ELECTRIC 
X-RAT CORPORATION 

2012 JACKSON BLVD. CHICAGO, ILL , U S A 
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THEELIN 


★ The first estrogen 
to he isolated in pure 
crystalhne form 

★ The fi rst pure 
estrogen to he used 
clinically 

★ The first estrogen 
to be reported in 
medical literature 

• 

Theelin (ketohydroxyestratnene) is available 
as Theelin in Oil Ampoules in potencies of 
1000, 2000, 5000, and 10,000 international units 
each, and Theelin Ampoules (aqueous) 200units 
— supplied in boxes of six and fifty 1-cc am- 
poules Theelin Vaginal Suppositories, 2000 
international units each, are suppbed in boxes 
of SIX Theelol (tnhydroxyestratnene) is avail- 
able as Kapseals Theelol in two strengths, 

0 06 milligram and 0 12 milbgram — supplied 
in bottles of 20, 100, and 250 



IsaaaL J^avis 


THE WORLD’S LARGEST MAKERS OF PHARMACEi 


\JTICAL AND BIOLOGICAL 


-PRODUCTS 
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Tests m live tissue are a vital part of the search for ever better and better formulae for 
surgical suture production, carried on constantly in the Johnson &. Johnson Labora- 
tories Hundreds of animal implants are made yearly, and complete case histones kept, 
by our own scientists to develop methods to serve the increasingly rigid demands of the 
surgical profession The quest for greater adaptability and uniformity is unceasing 


COPYRIGHT 1939 JOHNSON a JOHNSON 



JOHNSON & JOHNSON, NEW BRUNSWICK, N J , CHICAGO, ILL. 

MANUFACTURERS OF SURGICAL SUTURES SINCE 1887 
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Sterile 


TRADE 


(Bartlett Proces^ 


MARK 



Make the Test Yourself 


Compare It Point for Point With any OtherCkt§ut 


Sizes 00*'^ Plain 


I/Ve Will Send the Samples 


C.DeWitt Lukens Co. 

■4908 Laclede Ave. 

ST. LOUIS, MO., U.S.A. 


Sizes 00~-y^ Tanned 



DAVIS & GECK Inc, Brooklyn, N V 
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VARIATION IN THE CHOLESTEROL, BILE PIGMENT AND CAL- 
CIUM SALTS CONTENTS OF GALLSTONES FORMED IN 
GALLBLADDER AND IN BILE DUCTS WITH THE 
DEGREE OF ASSOCIATED OBSTRUCTION ^ 

Dallas B Phemister, M D , Hans G Aronsohn, M D 

DEPARTMENT OF SURGERA 
AND 

Raymond Pepinsky, A M 

DEPARTMENT OF PfI’iSICS 
THE UNHERSm OF CHICAGO 

Chicago, III 

The fundamental cause of gallstone formation is still veiy little understood 
despite the amount of study which has been devoted to the physiology and 
chemistry of the bile, the composition of the stones, and the associated pathology 
and bacteriology ot the biliary tiact Stones may form either m the gall- 
bladder or in the bile ducts, and both sites have to be considered m determining 
the role which any factoi may play m determining their chemical composition 
This fact IS often lost sight of and propoitionately much more attention has 
been paid to stone foimation m the gallbladder than to that m the bile ducts 
Some of the factors that have been considered, oi are known to influence 
stone formation, are obstruction, infection, reflux of pancieatic juice or 
duodenal contents, altered cholesterol metabolism with increased output of 
cholesterol in the bile, inci eased bile pigment output m hemolytic icteius, 
reduction in the ratio between nonsaponifiable substances (cholesterol) and 
saponifiable substances (fats and fatty acids) in the bile, dyskmesis, and over- 
concentration of the salts of the bile acids with resultant injury to the gall- 
bladder wall Of these, the one whose role is most clearly established, although 
it may not be of fundamental importance, is obstiuction 

Clinical and operatn'^e studies have been made of cases of cholelithiasis 
and traumatic strictures of the ducts, and chemical analyses, ladiograms, and 
roentgenographic powder diagrams have been made of stones removed from 
such gallbladders and common and hepatic ducts, m an endeavor to throw 
light on their chemical composition as influenced by the site of stone formation 
and by aii)’^ coexisting obstruction , also on the source of the chemicals them- 
selves, whether they are deiived from the bile or from the vail of the gall- 
bladder 

* This work was done m part on a grant from the Douglas-Smith Foundation for 
Medical Research Submitted for publication September g, 1938 
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Chemical Methods — Cholesteiol was determined by the method of 
Blooi , Pelican and AlleiP foi blood cholesterol applied to an ether extract of 
the stones Calcium was determined by the method of Clark and Colhp ,2 and 
phosphoius by the method of Phiske and Subbarrow ^ Bile pigments were 
determined by a method introduced by one of us (H G A as follows The 
stones weie extracted with a mixture of equal parts of chloioform, alcohol 
and glacial acetic acid The extiact was lefluxed and then oxydized to a blue 
end-pomt with peichloiic acid Standaid bilirubm solution was used for 
compai ison 

Physical Method — Roentgenographic powder diagrams were made of 
the stones m the following way The mateiial, fiist unpowdered and then 
powdered, was placed in a Pyiex tube which m turn was placed m a cyhndiical 
powder cameia and ladiated by roentgen rays (copper K alpha) for ten hours 
The resulting lines on the exposed films serve to identify the materials This 
analysis is capable of indicating not only certain chemical compounds but 
also the specific ciystallme forms 111 which they may be present Detailed 
repoits of the anal3’^ses aie given m a separate publication by one of us (R P 

Stones Foi mod in the Gallbladdct — ^The chief building materials of stones 
m the gallbladder aie cholesterol, bile pigments and calcium compounds, pre- 
dominantly calcium carbonate, but m two cases the compound of tncalcium 
phosphate and calcium cai bonate, resembling dahlite, was present The mate- 
iials become enmeshed m a colloidal giound substance as is common to all 
concrement formation They may be piesent in greatly variable amounts and 
m iieaily all possible combinations Pure cholesterol stones usually develop 
singly 111 the gallbladder Since the work of Aschoff® and his collaborators, 
it has been geneially accepted that they arise from stasis m the absence of 
infection, but m patients with altered cholesterol metabolism Since they so 
frequently develop m connection with pregnancy, the finding of increased 
cholesteiol 111 the bile, aspirated from the gallbladder during cesarean section, 
by Riegal, Ravdin and Moriison,'^ Boyden and Potter,® and at autopsy b)'’ 
MacNee,® lends suppoit to the theory of stasis and altered cholesterol 
metabolism Pure cholesterol stones, especially solitary stones, may be found 
m gallbladders showing no pathologic change, and cholecystography shows 
visualization by the dye in a high percentage of cases before complications 
have arisen (Grabam^®) The latter finding is evidence that cholesterol 
stones foim m the presence of a 1 datively small amount of obstruction 

In contrast with these findings, puie calcium carbonate is known to be laid 
down m gallbladders, the seat of mild, chionic inflammation, with either 
complete or a very high grade obstruction of the cystic duct by calculi, as 
shown by the reports of Phemister, Rewbndge and Rudisill,^^ Phemister, Day 
and Hastings, ^2 Cutler and Boggs^® and others It may occur as a separate 
deposit m the foim of a stone, paste, 01 coarse sand, or as a layer on pre- 
existing stones That the condition is not uncommon is shown by the fact 
that it was observed 23 times m 510 consecutive cases of operatively removed 
gallbladders m the University of Chicago Clinics The recognition of the 
condition was due, in part, to the fact that roentgenograms were made of most 
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COMPOSITION OF GALLSTONES 


of the excised gallbladders, and then special attention was given to matei lals 
casting a calcium shadow during the pathologic examination 

If bile has been completely excluded from the gallbladder for a long 
time, the calcium deposit will be white and the fluid scanty, clear and iich 
in mucus If a small amount of bile enteis, the contents will be somewhat 
pigmented, and the discolored calcium deposits may be easily overlooked 
Inflammation of the gallbladder is either of low grade or absent during the 
period of calcium deposition If the inflammation is more seveie in the 
presence of cystic duct ob- 
struction, hydrops or, rarely, 


empyema develops without 
calcium precipitation 

Appended are illustrative 
cases of pure calcium carbon- 
ate deposits m the presence 
of cystic duct obstruction by 
stone 




Fig I — Case i Roentgeno 
grain of gallbladder containing 
multiple cholesterol pigment stones 
with one stone in cystic duct (a) 
showing calcium carbonate shadow 
(b) in lumen 


Fig 2 — Case i Gallbladder shown in Figure i, opened (a) 
Stone in c)stic duct (b) Calcium carbonate deposit 


Case I — A B , male, age 54, has had occasional attacks of epigastric pain during 
the past five years, with one of increased seventy in the last few days Cholecystography 
revealed a calcium shadow lying high in the gallbladder region and nonvisualization of 
the gallbladder by the dye At operation, the gallbladder was thickened, distended with 
fluid, and showed evidence of mild acute inflammation It contained stones and there was 
a stone m the cystic duct Some clear fluid was aspirated and the gallbladder removed, 
including the stone-bearing portion of the duct A roentgenogram of the excised gall- 
bladder (Fig i) reveals the presence of faint shadows of multiple stones in the gall- 
bladder and one stone in the cystic duct In addition, there is a heavy shadow of material 
at the middle portion of the gallbladder and on the surface of some of the adjacent stones 
On opening the gallbladder, a clear, viscid fluid escaped It was found to contain numer- 
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ous brown, cholesterol-pigment stones, one of which was tightly wedged in the cystic 
duct In addition, there was a white, soft deposit in the middle portion corresponding to 
the dense shadow shown in the roentgenogram Some of it covered the surface of the 
adjacent stones (Fig 2) Chemical examination revealed its inorganic content to consist 
of calcium caibonate Roentgenographic powder diagrams revealed lines of calcium car- 
bonate in the form of small crystals of aragonite and larger crystals of calcite Cultures 
of the fluid and wall yielded nonhemolytic Streptococci The gallbladder w'all was mod- 
eratel> thickened and, microscopicallj, showed slight round cell infiltration This was a 

Tig 3 Tig 4 



Fig 3 — Case 2 Roentgenognm before dye administntion Radiopaque calcium carbonate on 
gallbladder side of stone in c^stIC duct (a) radiolucent shadow of cholesterol pigment stones (b) ^vithin 
calcium carbonate paste filling gallbladder 

Fig 4 — Case 2 Roentgenogram of excised gallbladder Cholesterol pigment stone in c>stic duct 
with half moon shaped calcium shadow on the gallbladder side (a) cholesterol pigment stones (b) within 
calcium carbonate paste 

case of long-standing stones in the gallbladder, with calculous cystic duct obstruction and 
calcium carbonate deposition There was superimposed a recent mild acute cholecystitis 
Case 2 — T , female, age sg, had attacks of epigastric distress, wuth belching and 

occasional nausea and vomiting for four years, no jaundice Cholecystographj revealed 
a dense radiopaque shadow before d>e administration filling most of the gallbladder 
region, with several radiolucent areas within There was a dense radiopaque shadow 
above, in the region of the cystic duct (Fig 3) Roentgenogram following the adminis- 
tration of the dye showed no change m the shadows At operation a stone was felt in 
the cystic duct The gallbladder was about normal in size and there were adhesions 
constricting its proximal portion The distal portion was filled with a soft mass The 
adhesions were loosened and the gallbladder and stone-bearing portion of the duct re- 
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moved A roentgenogram of the gallbladder (Fig 4) revealed a radiopaque substance 
scattered throughout the fundus and the narrow proximal portion of the gallbladder 
There were small circular radiolucent shadows in the gallbladder most numerous m its 
narrow proximal portion In the cystic duct there was the shadow of a stone, which 
w'as very radiopaque on the gallbladder side and radiolucent m its proximal two-thirds 



Fig s — Case 2 Gallbladder and duct opened Cj Stic duct stone 
(a), cholesterol pigment stones embedded in calcium carbonate mucus 
paste filling most of gallbladder (b) Inserted photograph of duct 
stone (c) and gallbladder stones (d) 


The gallbladder and cjstic duct were incised (Fig 5) The gallbladder was filled 
with a slightly greenish, putti^-like, viscid material There were several brown stones, 
measuring 3 to S Mm m cnameter, scattered throughout it The Mscid material contained 
a graj'ish, thick, calcium deposit, and there w'as a thin wdnte lajer of calcium deposited 
on the surface of some of the stones There was a cholesterol -pigment stone in the cistic 
duct, measuring roughly i cm m diameter, and on its gallbladder side there was a hea\3 
grayish deposit of calcium w'hich cast the opaque shadow m the roentgenogram (Fig 5, 
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a and b) The gallbladder, on microscopic examination, showed very slight cholecystitis 
Cultures of the contents and wall remained sterile Chemical examination of the putty- 
hke mass revealed per loo mg of dry material, 34 5 mg of calcium, 17 6 cc of CO , and 
no phosphorus This gives 86 25 per cent, if the calcium is calculated as calcium car- 
bonate Roentgenographic powder diagrams revealed lines of calcium carbonate in the 
forms of aragonite and calcite The sequence of events was as follows Cholesterol stones 
containing some pigment were laid down in the gallbladder One of them had obstructed 
the cystic duct and a large pasty mass of calcium carbonate had then been precipitated 
m the gallbladder with only a very small amount of bile entering There had been a 
heavy calcium deposit on the gallbladder side of the stone m the cystic duct and thin ring 
deposits of calcium on some of the other stones in the gallbladder 

Calcium carbonate precipitation in the gallbladder of animals, with the 
cystic duct ligated, has been reported by Wilkie^^ and by Phemister, Day and 

Fig 6 Tig 7 



Fig 6 — Case 3 Roentgenogram before dye administration sho\Mng eight ring shado>NS of calcium 
densitj Gallbladder did not MSinlize vith d>e 

Fig 7 — Case 3 Roentgenogram of excised gallbladder Radiolucent stone in cjstic duct (a), 
calcium deposit in lumen (b) separate from that on the eight stones 

Hastings A review of the clinical and expeiimental evidence leads to the 
conclusion that the calcium carbonate comes from the wall of the gallbladder, 
since the bile was completely excluded from the gallbladder in some of the 
cases and in the animal expeiiments R Schoenheimer (unpublished) 
analyzed one pure calcium carbonate stone, at this clinic, for copper and 
found o 005 per cent, whereas other gallbladder stones contained o 3 to i per 
cent, indicating that the bile which is the source of copper was excluded from 
the gallbladder while the calcium caibonate was being precipitated 

Aschoff has reported the finding of pure pigment stones in the gallbladder, 
but their occurrence is extremely rare, and no mention has been made of their 
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relation to obstruction PeeP*’ analyzed such stones and found that they 
contained a high percentage of copper as compared with other gallstones 

Falling between the pure cholesterol stone on the one hand, ^^hlch forms 
with mild stasis, and little or no inflammation, and the pure calcium carbonate 
stone on the othei, which forms with complete oi very maiked obstruction and 
mild chronic inflammation, are the great gioup of mixed stones They develop 
usually m aggregations m a pathologic gallbladdei, the cause of which is 
disputed, but which authorities, as Naunyn^® and Aschofl:, have consideied 
as infectious, although cultures are sterile m a large peicentage of cases 
Theie is a fairly definite relation- _ . ^ 

ship between their contents of bile 
pigments, calcium and cholesterol 
and the degree of associated ob- 
struction of the outlet There 
may be fluctuations with time m 
the amount of pathologic change 
in the gallbladder and in the 
amount of obstruction produced 
either by the stone or by the in- 
flammation, as a result of which 
the composition of the different 
layers of the stones may vary ac- 
cordingly In general, it may be 
stated that as stasis increases in 
gallbladders the seat of calculi, 
whether single or multiple, any 
deposit which may then be pi ecip- 
itated on the calculi shows a tend- 
ency to increase in calcium con- 
tent, and also in bile pigments up 
to a point wheie the obstruction 
becomes very marked and the 
source of the pigment, the bile, is 
too greatly reduced Such sec- 
ondary deposits are dark in color 
from the increased pigment and 
usually cast radiopaque ring shadows m roentgenograms That they may be 
laid down during pei lods of high grade obstruction of the cystic duct by a stone 
which Itself may not receive a deposit is illustrated m the appended case 



3 


ia- 


Tic 8 — Cnse 3 GnllbHdder opened Soft ci-itic 
duct stone (a) , separate calcium deposit in mucus (b) 
Gallbladder stones hard and dark green in color 


Case 3 — M H , female, age 44, had mild attacks of gallstone colic for se\eral 3 ears, 
the last being one week before admission Cholec} stographa reaealed eight ring-shaped 
radiopaque shadoavs m the roentgenogram before da'e administiation (Fig 6), and non- 
visuahzation of the gallbladder b3 the d3 e At operation, a stone aa as found in the ca stic 
duct avhich could not be dislodged, and another one at the duct orifice aahich aaas casil} 
moved back into the gallbladder The gallbladder aaas remoa’ed along aaith the stone- 

167 



PHEMISTER, ARONSOHN AND PEPINSKY 


AnnalsofSurgerj 
1 ebruan 19 39 


bearing iwrtion of the cystic duct It was little changed and slightly less distended than 
normally A roentgenogram of the unopened specimen (Fig 7) showed eight ring- 
shaped radiopaque shadows in the gallbladder and one radiolucent shadow in the duct 
There were also small separate shadows of calcium density about three stones at the 
fundus of the gallbladder On opening the gallbladder, it was found to contain a small 
amount of grecmsh-stamed mucous fluid and eight dark green stones The c\stic duct 
contained a soft yellowish stone (Fig 8) There was a small amount of grajish putty- 
hke material about some of the stones at the fundus which cast the calcium shadow in 
the roentgenogi am Cultures of the bile and gallbladder wall remained sterile 

The stone m the cystic duct and one of the stones in the gallbladder were roentgeno- 



Fig 9 — Cnse 3 A Roentgenogr'im of the c>stic duct stone 
(\) Tnd one of the gallMidder stones (Y) B Photograph of 
their cut surfaces showing a dark Ia>er about the peripherj of \ 


graphed and cut open, and their cut sui faces photographed (Fig 9) The cjstic duct 
stone and the interior of the gallbladder stone were alike composed of cholesterol, the 
former being somewhat discolored by pigment The gallbladder stone was covered by a 
dark green, hard coat casting a radiopaque shadow 


Table I 


ANALYSES OF THE CALCULI IN CASE 3 

Gallbladder Stone, Gallbladder Stone, 


Cystic Duct Stone 


Ether extraction 

% 

(weight) 

Pure cholesterol 

81 2 

(colonmeter) 

35 7 

Calcium 

0 19 

Phosphorus 

— 

Pigment 

Trace 


Center 

Periphery 

% 

% 

86 2 

38 7 

40 3 

IS 4 

0 47 

5 45 

— 

0 05 

Trace 

+ 


Amount not deter- 


mined 
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Chemical analyses (Table I) showed the coating on the gallbladder stone to consist 
of cholesterol, calcium and a small amount of pigment while its interior and the cjstic 
duct stone were composed essentially of cholesterol If the calcium is reckoned as present 
m the lorm of CaCOs it amounted to 136 per cent Roentgenographic powder diagrams 
of the stone from the cystic duct and of the central portion of a stone from the gall- 
bladder showed lines of cholesterol and none of inorganic substances, while the shell of 
the latter show'ed lines of calcium carbonate in the forms of aragonite in a large amount 
and calcite m a small amount 



Fig 10 — Case 4 Ring and cylinder shaped radiopaque shadows in gall 
bladder region Gallbladder failed to Msualize with dye 


The pathogenesis of the piocess was as follows An aggregation of nine 
cholesterol stones foimed in the gallbladdei One of them entered the cystic 
duct, pioducing maiked obstiuction, a layei consisting essentially of cal- 
cium carbonate, bile pigment and cholesterol w'as then deposited on the eight 
stones m the gallbladder, but the stone m the duct being more freely bathed 
in unobstructed bile did not receive a similar coating At some stage m 
the process the obstruction had been veiy marked, and pure calcium carbonate 
in the form of a paste had been deposited m the fundus of the gallbladder 
Fuithei pi oof of the importance of obstruction 111 the causation of secon- 
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dar}’’ deposits rich in calcium and pigment on preexisting stones is the fact 
that if a gallbladdei is largely filled and more or less paititioned by a row 
of stones, and if the outlet becomes incompletely blocked, calcium and pigment 
may be deposited on the stones in increasing amounts proceeding from the 
outlet to the fundus apparently as a lesult of increasing stagnation in the 
compaitments cieated by the stones No mention of this occurience has 
been encountered m the literature, but it has been observed in varying 
degrees in five instances since it first came to notice one year ago, and is 
illustrated by the appended two cases 

Case 4 — N S, female, age 51 , had attacks of epigastric and right upper quadrant 
pain, radiating to the back, at irregular intcr\als for several jears, and entered the hos- 
pital four days after the onset of a mild acute attack Cholecystography revealed in the 
roentgenogram taken previous to dye administration, ring and cylindrical shaped radi- 
opaque shadows in the region of the gallbladder, and there was nonvisualization by the 
dye (Fig 10) At operation, a thick-wallcd, subacutely inflamed gallbladder, largely 
filled with stones, was found, and there was a stone 111 the beginning of the c\stic duct 
The gallbladder was removed and was found to contain, in addition to the calculi, a small 
amount of y'ellow mucinous fluid, cultures of which remained sterile , cultures of the wall 
showed diphtheroid bacilli The stone in the first portion of the c\stic duct was nodular 
and yellowish-gray m color The three stones in the gallbladder were faceted and 
showed increasing pigmentation from ampulla to fundus (Fig ii) The stones were 
roentgenographed (Fig 12), sectioned w'lth a fine jeweler's saw', and draw'ii in colors, 
to show the external and cut section appearances (Fig 13) The center of each 
composite stone in the gallbladder consisted of a cholesterol-pigment stone, similar to 
the one in the cystic duct The four stones had formed 111 the gallbladder and one had 
entered the duct, after which the three in the gallbladder had grown from deposits which 
increased from cystic duct to fundus in pigment content, as shown by gross appearance 
and in calcium content, as showai by the roentgenogram The roentgenogram re\ealcd 
no calcium shadow on the stone m the cystic duct, an opaque cup-shaped calcium shadow' 
on the distal half of the second stone, ring and band-shaped shadows on the third stone, 
and double ring-shaped shadow's on the fourth stone, with a small radiopaque shadow' at 
its center A thin slice was cut from each stone The slices were roentgenographed and 
samples taken from the different regions for chemical analyses, as indicated somewhat 
roughly in Figure 14 In general, they show the composition of the four central stones 
and of the secondary deposits, some samples consisting largelv of the zones casting radio- 
lucent shadows and others largely of pigmented material, casting radiopaque shadow's It 
W'as difficult to separate the materials sharply into radiopaque and radiolucent samples, 
the radiograms and roentgenographic pow'dcr diagrams afford, therefore, a better indica- 
tion of the distribution of the calcium caibonate than do the chemical analyses The four 
original central stones are rich in cholesterol and low in pigment and calcium w'lth the 
exception of the nucleus of the fourth stone, in which there had apparently been a sec- 
ondary deposit of calcium This had probably taken place in a cavit\ created by sw'elling 
and shrinkage, as is not uncommonly found m gallstones While the results of the anal- 
yses are somewhat inconstant, the secondary peripheral deposits laid down during duct 
obstruction showed proportionately much more pigment and calcium, and less cholesterol 
than the central portions 

Roentgenographic powder diagrams were made at the periphery' of the stone in the 
fundus of the gallbladder They showed lines of a finely divided material having a 
structure resembling that of dahlite and apatite, w'hich are complex compounds of tri- 
calcium phosphate and calcium carbonate 

Case 5 — D M , female, age 51, gave a history of occasional mild attacks of gall- 
stone colic over a period of ten years, and was admitted to the hospital two days after 
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tlic onset of an attack Cliolccj stograpln rc\cikcl a row of radiopaque shadows in the 
1 oentgenograni before d\e admmistiation, the one in the fundus region being the most 
dense There was no Msuah/ation of the gallbladder hj the djc (Fig is) Six w’eeks 
later, after subsidence of the acute eholeci stitis, the gallbladder was removed It was 
long, thick-w'alled, and filled wath four large stones A roentgenogram (Fig i6) show's 
radiopaque calcium shadow’s in the second, third and fourth stones, increasing in intensitv 
aw'a> from the radiolucent stone at the ampulla On opening the gallbladder, one stone 
was found engaged in the ampulla There were about lo cc of scrosangunieous fluid 
that contained numerous black particles about i klni m diameter Cultures jielded a 
niicroaerophilic Streptococcus The stone m the ampulla was \ellowisli-red in color The 
other three stones were faceted and externalh were increasmgl> dark m color from am- 



Tig is — C'lse s Gillstones in gillbliddcr cisting ndioinquc windows of increasing 
densit> toward fundus (n) NoiiMsinliz'ition of gallbl'idder b> the dve 

pulla to fundus The\ were sectioned longitudmalb with a jeweler’s saw, and color draw- 
ings to scale were made to show' the distribution of tlie pigment (Fig 17) The centers 
of all four stones consist of a jellowish (cholesterol) zone, measuring 1]^ to 2 cm 111 
diameter Apparently, the four original stones had formed simultaneouslj , and the proxi- 
mal stone then obstructed the ampulla, after w'hicli there w'ere laniellated secondarj de- 
posits on all of them The deposit on the proximal stone appears grosslj to be of essen- 
tially the same material as the original, that on the second stone showed slightlj more 
brow'nish pigmentation, and that on the third stone show’ed jellow’ish-brown pignientation 
of the proximal, and deep blown to black pigmentation of its distal portion That on the 
fourth stone showed brown to black pigmentation Slices were cut from the four stones, 
roentgenographed, and samples taken roughly of the various portions for chemical anaijses 
(Fig 18) The central stones w'ere rich m cholesterol and low m calcium and pigment 
The periphery of the stones showed calcium increasing in amount from the ampulla to 
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fundus While the pigment of the periphery of the stones also increased in amount from 
the ampulla to the fundus, the figures show a much smaller amount than would be ex- 
pected from the gross appearance (Table III) This suggests that some of the pigments 
were not detected by the method of analysis employed or other coloring matter was present 
Roentgenographic powder diagrams were made of the periphery of the stone in the 
fundus of the gallbladder They revealed lines identical with those found in the stones 
in Case 2 

When one end of a gallstone is engaged in the ampulla of the gallbladder, 
It IS not uncommon for calcium and pigment to be deposited on the other 



Fig 19 — Case 6 Gallstone sliadon , gallbladder did not MSinlize with dje 


end as a result of the stagnation which it produces This has been seen 
in four cases and is illustrated by stone i m Figure 24 

Surface deposits rich in calcium and pigment are often found on both 
single and multiple stones without any accompanying stone obstruction of 
the cystic duct or ampulla being found at operation or autopsy The ques- 
tion arises whether they weie laid down during a peiiod of inflammatory 
obstruction or temporary stone obstruction That obstruction may be a 
factor, IS supported by the finding that in the gieat majority of cases of 
cholelithiasis with stones casting a radiopaque (calcium) shadow there is non- 
visualization of the gallbladder by the dye, as reported by Giaham^® and Phem- 
ister. Day and Hastings The condition is illustrated by the following case 
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Case 6 — M P , female, age 66, had had indefinite attacks of epigastric distress at 
intervals for four months A roentgenogram (Fig 19) rciealed a large radiopaque 
shadow in the gallbladder region, with an oval center which was less dense than the 
thick periphery There was no change in the shadow after djc administration At 
operation, no stone was found in the cjstic duct The gallbladder was remoicd It was 
moderately thickened and contained a small amount of dark, stringy bile and a dark 
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Fig 20 — Cise 6 (a) Photograph of extenor and (b) of cut surface of stone (c) 
Roentgenogram of slice Central portion is a cholesterol stone Dark peripher> consists of pig 
ment, calcium carbonate, and cholesterol 


Table IV 

ANALYSIS or THE CALCULUS IN CASE 6 



Penphery 

Center 


% 

% 

Ether extraction (weight) 

18 5 

55 5 

Pure cholesterol (colorimeter) 

8 7 

44 2 

Calcium 

4 96 

0 25 

Phosphorus 

2 0 

0 

Pigment 

5 8 

Trace 


browm oval stone, measuring 52x3 cm (Fig 20a) Section of the stone showed it to 
consist of a grayish, crystalline, cholesterol center and a thick greenish-brown, lamellated 
periphery (Fig 20b) A roentgenogram of a somewdiat fragmented slice (Fig 20c) 
reveals a radiolucent center and a lamellated radiopaque periphery, show’ing that tlie 
calcium density is confined to the pigmented portion 

Chemical analysis (Table IV) showed the central portion rich in cholesterol 
The peripheral portion revealed proportionately less cholesterol, but substantial amounts 
of calcium, pigment and phosphorus Roentgenographic powder diagrams of the periph- 
eral portion showed lines of calcium carbonate, chiefly as calcite but also as aragonite 
and vaterite B 
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Little attention has been given to the condition of the cystic duct in such 
cases, but it is possible that a caieful examination at operation or autopsy 
would reveal evidence of some degiee of inflammatoiy obstruction The 
possibility of functional obstruction or dyskinesis of both the cystic duct and 
the ampulla of Vater has been advocated by Westphal,^'^ and of kinking 
adhesions and anomalous folds of the cystic duct by Cole Secondary 
changes in gallbladdei, including infection, complicating one of these condi- 
tions might lead to calculus formation with the deposition of layers rich in 
pigment and calcium 

While single oi multiple mixed stones may remain uniform in composi- 
tion, fluctuations in cholesteiol, pigment and calcium content may occur from 
then incipiency, giving rise to many layers which vaiy both in chemical 





. 5 6 7 8 

1 

Tic 21 — Roentgenogram of stones removed from different gall 
bladders showing different arrangements of radiopaque calcium carbonate 
shadows 


composition and in thickness, thus a nucleus may be rich m calcium and 
pigment, or there may be one or more layers, rich in calcium and pigment, 
deposited at intervals as the stone grows, which alternate with layers made 
up of cholesterol and pigment only Rarely, there is a radiating ai rangement 
of the mateiials rich in calcium and pigment Figure 21 shows roentgeno- 
grams of stones removed from the gallbladders of different patients, m whom 
no stone obstruction of the cystic duct was found Their dense areas indi- 
cate that they contained calcium, variously distributed in nucleus, internal 
and external layers, and even m rays and in clefts There is little concrete 
evidence at hand as to the presence or absence of obstruction at the time the 
calcium was deposited In the cases analyzed, the calcium was present along 
with pigment and cholesterol in somewhat the same piopoitions as found 
m the layers of stones in the preceding cases m which there was stone ob- 
struction of the duct The similarity suggests that these deposits were laid 
down during periods of temporary obstruction by inflammation or, less likely, 

176 



A olumc 109 
ISumber 2 


COMPOSITION OF GALLSTONES 


by spasm or by stones which subsequently passed the cystic duct The star- 
shaped deposits of calcium in clefts of multiple stones (Fig 21, 4) that ha\e 
formed, according to Bauer, as a result of swelling follo\\ed b} shrinkage 
and transformation fiom spherical to pol3hedral forms, maj be fuither cm- 
dence of the role of stagnation 111 calcium deposition, since the fluid pei- 
meatmg the clefts becomes stagnant That very high grade inflammatoiy 
obstruction of the cystic duct may occur is demonstrated by the occasional 
finding of a mucocele of the gallbladder m \\hich bile has been completely 
excluded by duct swelling for a long period of time as in the following case 

Case 7 — W E, male, age 36, had had vague distress in the epigastrium and right 
upper quadrant, coming on usuall} at night, lasting for two or three liours There was 
residual soreness for 12 to 24 hours, and the attacks gradually increased m f requeue} 
over a period of eight months Cholecystography revealed no radiopaque shadow in the 
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Fig 22 — Case 7 Mucocele of the gallblidder resulting from inflammatory ob 
struction of cjstic duct (a) 


gallbladder region, and there was nonvisuahzation of the gallbladder by the dye At 
operation, a moderately thickened gallbladder, somewhat smaller and much more tense 
than normal, was found There were no stones palpable, either in the gallbladder, or 
cystic or common duct The gallbladder was remoaed On section, it w'as filled witli 
clear, very thick mucus w'hich w'as irregularh dotted with w’hite and a few' black, soft, 
flocculent areas No stones w’ere found (Fig 22) Smears of the black areas showed 
them to consist very largely of pigment and a few cholesterol crystals On the other 
hand, the light specks consisted aery largely of cholesterol, aaitli a small amount of 
pigment The short portion of the castic duct, aahich avas excised, aaas swollen, but aahen 
cut open a lumen avas present Cultures of the gallbladder and mucus aaere sterile 
Microscopic sections of the gallbladder shoaacd slight edema and round cell infiltration 
of the aa'all 

Obstiuction m this case avas of such high grade that calcium carbonate 
might avell haa'e been thioaan out as a free deposit m the gallbladder, since 
the mucus avhich it contained was freer from biliary content than was found 
m some of the obseia'ed cases of pure calcium carbonate deposition in the 
gallbladder 
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Stone Foi Illation in the Bile Ducts — In contrast to the marked variation 
in composition of stones formed in the gallbladder are tlie relative uniformity 
of composition of stones foimed in the bile ducts and the paucity, or absence, 
of calcium carbonate 

Stone formation there is usually preceded by stone formation in the 
gallbladdei, and it is set up after calculi have passed into the common duct 
with resultant cholangic obstruction and infection Rarely, it may occur 
independent of cholecystohthiasis, as in cirrhosis of the liver (Meindoe and 
Judd-^*), or m carcinomatous obstruction of the ducts (Lampert and McFet- 
ridge-^ and Marshall--), and the stones may even form m the mtrahepatic 
radicals When the stones have been laid doMii in the pieseiice of calculi 
which came fiom the gallbladdei, the question aiises as to whether or not it 
IS possible to distinguish between the two Ho\\e\er, stones formed in the 
ducts after removal of the gallbladdei and of stones from the common duct, 
afford oppoituwty to obtain accurate mfoiniation about the composition 
of the material laid down there The following three cases of this type have 
been studied 

Case 8 — B R , female, age 59, married, had had an attack of gallstone colic with 
jaundice, in 1932 She was operated upon bj Dr A F Henning, who reinoeed the 
gallbladder, which contained se\eral light to brown stones, and three brown stones were 
removed from the common duct The patient remained well for two jears, after which 
she had occasional attacks of pain in the epigastrium, nausea and ^omltmg lasting for 
short periods and sometimes followed by jaundice For three months before admission 
to the University of Chicago Clinics, December 13, 1936, she had had attacks of pain 
accompanied by chills and fever and followed b> jaundice The e\amination on admis- 
sion showed her in fairly good general condition, afebrile, and free from jaundice and 
bile in the urine There was moderate tenderness in the right hj pochondnum At 
operation, December 16, 1936, stones were felt in the common duct, which was inflamed 
and markedly enlarged On opening the cholcdochus, a large stone was found just above 
the ampulla of Vater It was removed along with about 150 smaller stones which were 
in the dilated common and hepatic ducts above A catheter was then inserted and manj 
small stones, of similar appearance, were washed from the mtrahepatic radicals Cul- 
tures of the bile showed B cotx, Streptococci and B prolcus T-tube drainage was estab- 
lished and maintained for three and one-half weeks Ihe ducts were irrigated dailj and 
several small stones were subsequently washed from tlicm The patient has since re- 
mained free from sjmptoms Figure 23 is a photograph of the stones removed from the 
ducts Attempts to pass a probe through the ampulla of Vater were unsuccessful 

Section of the large stone and of several small stones showed them to consist of a 
uniformly dark, greenish-brown, soft material There was no separate center in the large 
stone to suggest that it represented a gallbladder stone that had been left in the common 
duct at the previous operation 

Chemical analysis revealed cholesterol (impurities included) 658 per cent bj weight, 
and 55 9 per cent by colorimetric determination, bile pigments 127 per cent, calcium, a 
trace (not measurable), phosphorus negative Roentgenographic powder diagrams re- 
vealed no lines of calcium carbonate or other inorganic substance 

Since all the stones were of uniform structure and composition, and since 
the stones washed from the mtrahepatic ducts must have been formed there. 
It IS safe to say that these were calculi which were formed within the ducts 

178 



Volume lOD 
^umber 2 


COMPOSITION OF GALLSTONES 


Failure to pass a piobe into the duodenum may have been due to temporary 
swelling but it may have indicated some degree of permanent narrowing 
of the ampulla which, as well as the infection, was a factor in causing the 
stone formation 

Case 9 — C R , male, age 53, was first admitted May 3, 1930, with the following 
history In 1912, he had had recurrent attacks of right upper quadrant pam and a 
cholecystostomy was performed, at which time a large cholesterol stone was removed 
which the patient saved (Fig 24, i) There were recurrent attacks after three years 
which, in 1918, were associated with jaundice A cholecystectomy was then performed, 
and the pathologist’s report was that the gallbladder contained several stones About 
three years later he began to have mild attacks of right upper quadrant pain which 
recurred irregularly until 1928, when they became more severe and were accompanied by 
chills, fever and jaundice He entered the hospital in 1930 because of recent attacks 

Physical examination was essentially negative aside from tenderness in the right 
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Fig 23 — Case 8 Stones renio\ed from common and hepatic ducts (a) and tntrahepatic ducts (b) , 
tvhich formed after cholecjstectomy and choledochohtbotomy 

upper quadrant Cholecystography revealed no shadow of either gallbladder or calcified 
stone At operation a dark stone, about 2 cm in diameter, was removed from the com- 
mon duct (Fig 24, 3) He remained well for over a year and then had attacks of 
right upper quadrant pain In March, 1935, an attack was followed by jaundice which 
continued in mild form until readmission three months later Physical examination was 
then essentially negative except for slight jaundice A roentgenogram of the biliary 
region was negative for radiopaque stone shadows At operation, June 21, 1935, seven 
large reddish-brown stones were removed from the dilated and infected common and 
hepatic ducts (Fig 24, 4) The ampulla of Vater was patent Cultures yielded B colt, 
Streptococci and Cl welchtt There was T-tube drainage for one month Beginning 
three and one-half months after operation, the patient had an attack of right upper quad- 
rant pain and slight jaundice Similar attacks recurred and he was again operated 
upon, February 28, 1936, at which time a soft reddish-brovm stone, cm in diameter, 
was removed (Fig 24, 5) A catheter was introduced into the hepatic radicals and 
numerous very small dark stones resembling sand were washed out The ampulla of 
Vater was patent Cultures of the fluid yielded B colt, hemoljtic Diplococci and Cl 
tvelchn T-tube drainage was maintained for fiv'e months subsequentlj" with daily irriga- 
tions Small dark pigmented stones were occasionally washed from the duct over a 
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period of weeks The patient has remained well for two jears following the removal 
of the T-tiibe 

A roentgenogram was made of the stones removed at the first, third, fourth and fifth 
operations (Fig 24) The onlj shadow of calcium density is that on the surface of 



Tic 24 — Cise 9 Photograph nhore and roentgenogram below Stone removed from gallbladder (1) 
Cholccystectom> in interval (2) Stone removed from common dnet at third operation (3), fourth opera 
tion (4) and fifth operation (si 


Table V 

ANALYSES OE THE CALCULI REMOVED AT THE VARIOUS OPERATIONS UPON CASE 9 



First 

Third 

Oper 

Third 

Oper 

Fourth 

Fifth 

Oper 

Bile 


Oper 

No 3152 

No 3152 

Oper 

No 9771 

Duct 

Stone 

No 1912 

Penphery 

Center 

No 8934 

Mixture 

Washings 

Ether extraction 

(weight) 

76 0% 

60 5% 

78 7% 

55 0% 

34 5% 

36 0% 

Pure cholesterol 

(colorimeter) 

49 7% 

31 7% 

42 4% 

49 5% 

19 9% 

Not 

Calcium 

Rt end 

Negative 

Negative 

I 05% 

I 1% 

Deter 

mined 

I 8% 

Phosphorus 

neg 

Lft end 

3 0 % 
Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Pigment 

0 3% 

9 1% 

2 1% 

21 2% 

14 8% 

42 0% 


one end of the stone removed from the gallbladder which piobably had been deposited 
while the other end was obstructing the ampulla Sections were made with a jeweler’s 
saw of the stones removed at the first and third operations and of one stone from the 
fourth operation (Fig 25) The one removed at the first operation is a solitary choles- 
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terol stone with a thin, hard crust on one end The stone from the common duct at the 
third operation consists of a thick, reddish-brown outer la5^er deposited on a light yellow 
central stone That from the common duct at the fourth operation is reddish-brown 
except for a dark black debris at the center, which possiblj represents an old blood clot 
Since the outer layer of the second stone resembles the third stone and also the one 
removed at the fifth operation, it is highly probable that it was deposited in the duct on 

the lighter central stone which had migrated there from the gallbladder This view is 

supported by the fact that the patient had been jaundiced before the second operation at 
which the gallbladder containing multiple stones was removed The very small pigmented 
stones rvashed from the intrahepatic ducts at the last operation were the same in color 
and consistency as the larger stones The chemical analysis of the stones is given in 
Table V 

Roentgenographic powder diagrams showed lines of calcium carbonate in the form 
of vaterite and calcite in the surface coating on the left end of stone r, and none in 

the stones that w'ere formed in the common and hepatic bile ducts They showed 

cholesterol lines in all the stones 



I 


3 





Fig 25 — Case g Sections of stones from first, third and fourth operations 

In brief, the stones known to be formed m the common, hepatic and 
intrahepatic ducts were iich in cholesteiol and bile pigments and veiy low 
in calcium The centei of the first stone removed from the common duct 
appeared to have come from the gallbladder and to have been the obstructing 
factor ivhich helped to set up stone formation in the ducts Prolonged drain- 
age and irrigation of the ducts after the last operation appeared to help clear 
up the infection and get rid of the stone forming tendenc}^ 

Case 10 — R F, male, age 66, entered the hospital in October, 1932, with a historj 
of attacks of gallstone colic extending over a period of three years, most of which had 
been accompanied by fever and jaundice He was then in a free interval but the urine 
contained a trace of bile At operation, October 14, 1932, a thickened and adherent gall- 
bladder, free from stones, was removed The dilated and thickened common duct was 
opened and eight stones removed from it (Fig 26, a) There appeared to be pocketing 
of the duct near the ampulla of Abater and one stone was removed from it with great 
difficulty A probe w'as passed into the duodenum The common duct drainage w'as con- 
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tinned for 21 dajs About one jear later the patient had recurrence of the right upper 
quadrant pain accompanied by slight chills, fever and jaundice These continued at 
irregular intervals for about two and one-fourth years, at which time the trouble grew 
worse and the jaundice became persistent He was readmitted to the hospital, April 23, 
1935, with mild jaundice and bile in the urine At operation. May 6, 1935, one large 
and about ten soft, small, dark reddish-brown stones were removed from the common duct 
(Fig 26, b) The large stone was engaged in a pocket just above the ampulla of Vater 
and was extracted with difficulty Cultures of the bile jielded a heavy growth of B coh, 
Staphj lococci and Streptococci The duct was closed with catheter drainage, leakage 
of bile and duodenal contents, however, developed subsequently, resulting 111 death from 
peritonitis, eight days after operation Autopsy revealed suppurative peritonitis, a large 
pocket of the first portion of the common duct and a few soft brown stones m ducts 
within the liver 

Sections were made of the stones removed at the first operation They consisted 
of a white crystalline interior coated by a dark reddish-brown layer, measuring i to 2 



Fig 26 — Case lo Stones remo\ed from common duct at first operatjon (a), and at second 

operation (b) 


Mm m thickness Section of the large oval stone, 3 cm long, removed at the second 
operation, revealed a central white portion similar to the centers of the stones removed 
at the first operation This was covered by a reddish-brown intermediary l3>er of the 
same thickness and nature as the coating of the stones at the second operation and by a 
thick brown lajer outside this, which evidently represented a deposit on a stone left in 
the pocket at the first operation The other stones from the second operation were 
composed of this same brown material Figure 27 shows a cross section of one of the 
small stones removed at the first operation and of the large stone remov^ed at the second 
operation after much of its soft surface portion had crumbled off 

Chemical analyses were made of the light central and reddish-brown peripheral por- 
tions of the stones, shown m Figure 27, removed at the two operations, and of the soft 
brown stones removed from the intrahepatic ducts at autopsy (Table VI) 

Roentgenographic powder diagrams were made of the portions of stones that were 
analyzed chemically They showed lines of cholesterol but no lines indicative of calcium 
carbonate or other inorganic contents 

The order of development m this case appears to have been as follows 
An aggregation of cholesterol stones formed m the gallbladder, which migrated 
to, and obstructed, the common duct Then stone formation was set up in 
the ducts and a reddish-brown coat of pigment and cholesteiol was deposited 
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on each stone Cholangeitis was present Following operation, at which 
one stone was left in the common duct, theie was continued infection and 
stagnation m the duct pocket This led to further stone formation in the 
intia- and extrahepatic ducts of the same geneial character as the deposit 
pieviously laid down on the stones from the gallbladder 


METRIC 1 
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3 
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Fig 27 — Cnse lo Sections of stone from first operation 
(a) showing cholesterol center and periphery of cholesterol pig 
nient, and from second operation (b) showing center stone of 
same nature as (a) with deposit on outside 

Table VI 


ANALYSES or 

THE CALCULI 

: REMOVED 

AT THE TWO 

OPERATIONS UPON 

CASE 10 


(a) 

(a) 

(b) 

(b) 

(b) 

Stone 

Center 

Penphery 

Center 

Intermediary 

Periphery 

Ether extraction 

% 

% 

% 

% 

% 

(weight) 

Pure cholesterol 

91 5 

31 8 

90 0 

34 8 

56 8 

(colorimeter) 

46 9 

16 8 

54 I 

19 7 

21 8 

Calcium 

0 52 

0 95 

0 64 

0 49 

I 08 

Phosphorus 

— 

— 

— 

— 

— 

Pigment 

Trace 

25 5 

Trace 

25 3 

22 I 


Discussion — In all three cases, obstruction of the common duct by a 
stone or stones migiating there from the gallbladder appears to have pre- 
ceded the setting up of stone formation m the ducts Infection was present 
in all cases and obstruction and infection appeared to have been causative 
factors in the reformation of stones after gallbladder and common duct stones 
had been lemoved However, additional causative factors that were active 
m the gallbladder were possibly also active m the ducts There was little 
variation m the composition of the stones, which consisted in the three cases 
of pigment and cholesterol with very little or no calcium 

Reformation of stones after cholecystectomy and choledocolithotomy, should 
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be more frequent if the stone foiming tendency has already been set up m the 
ducts, and if some degree of infection and obstiuction persist postoperatively 
Benign stiictuie of the common oi hepatic ducts, resulting from injuries 
at opeiation, are usually not accompanied by stone formation within the 
ducts In nine cases opeiated upon m this clinic, there was the presence of 
a small amount of biownish mud in two cases, which resembled, grossly, 
small amounts of material present in the three cases of lecurrent stones m 
the ducts The failure of development of stones m such cases may be related 
to the fact that injury is usually of a duct not containing stones and conse- 
quently neithei infected nor obstructed nor possessing the stone forming 
tendency 

Summary — Stones found in the gallbladder vary greatl}' m their con- 
tents of cholesterol, pigment and inorganic calcium salts, one impoitant cause 
of which IS vaiiatioii m the amount of associated obstruction of the cystic 
duct Stones very iich m cholesteiol may form in the gallbladder when stasis 
IS mild, as judged by the gieat frequency of dye visualization, and when 
inflammation is mild oi absent, as judged by pathologic examination With 
increasing chi onic obstruction of the c)'stic duct thei e is a tendency for increas- 
ing amounts of calcium and bile pigments to be laid down on the preexisting 
stones in the gallbladdei 

If large stones partition the gallbladdei, causing inci easing stagnation 
within, from ampulla to fundus, theie is a tendency for any further growth 
of the stones to consist of materials which increase in pigment and calcium 
contents from ampulla to fundus With complete, or almost complete, ob- 
struction of the cystic duct in the presence of low giade chronic cholecystitis, 
calcium caibonate alone may be piecipitated from the gallbladder fluid as a 
whitish deposit either about the pieexistmg stones or as a sepaiate mass 

In contrast with these findings, stones formed in the bile ducts vary 
1 datively little m building materials consisting of bile j)igments and choles- 
terol with very little oi no calcium Obstruction is an impoitant cause of 
stone formation in the ducts, since it is usually set up in the presence of a 
stone from the gallbladdei which has lodged theie Persistent cholangeitis, 
with some degiee of inflammator} obstruction, appear to be factors m the 
leformation of stones m the ducts after cholecystectomy and choledocho- 
lithotomv 

Calcium IS present very largely as calcium carbonate, which may be m 
the specific ciystalhne foims of aragonite, calcite or vateiite B, as shown 
by loentgenogiaphic powder diagrams Howevei, calcium was piesent m 
two cases of gallbladder stones, partitioning and obstructing the gallbladder 
in a form lesembling dahlite 

The souice of the calcium carbonate is the wall of the gallbladder, in 
case it IS thrown down within the gallbladder while the cystic duct is com- 
pletely obstructed by a stone 

Its source is also the wall of the gallbladder, when it is deposited in 
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layeis on gallbladder stones in the presence of high giade but incomplete 
stone obstruction of the cystic duct as in Case 3 The findings that calcium 
IS laid down in the gallbladder, when its outlet is obstructed, and that stones 
formed in the ducts contain little or no calcium, are highly indicative that 
the calcium salts of gallstones aie deiived fiom the wall of the gallbladder, 
and that little oi none come from the bile 

The source of the cholesterol of calculi foimed m the common duct aftei 
removal of the gallbladdei is doubtless the bile 

The view that the cholesteiol of gallstones formed m the gallbladdei is 
also deiived from the bile is favoied by the finding of a decreased cholesteiol 
content of gallstones foimed with increased obstruction of the common duct, 
while then calcium and pigment contents ai e increased , also by the absence of 
cholesterol deposition when calcium caibonate is deposited within the gall- 
bladder m the pi esence of complete obstruction of the cystic duct 
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FURTHER EVIDENCE THAT PANCREATIC JUICE REFLUX 
MAY BE ETIOLOGIC FACTOR IN GALLBLADDER DISEASE* 

John A Wolfer, MD 
Chicago, III 

It is obvious to anyone who has had much expeiience with biliary tract 
surgery that theie aie factors concerning biliary tiact pathology which are 
not understood at the piesent tune As recently as January, 1938, Clute,“ in 
an editoiial in the Journal of Surger}'-, Gynecology and Obstetiics, stated 
“Most students of the pathology of acute cholecystitis now agiee that obstiuc- 
tion to the cystic duct is the primary lesion m this disease, and that mfection, 
when it occiiis in these cases, is a secondaiy phenomenon which is dependent 
on this obstruction for its development ” Also “Such patients reveal at 
operation tensely distended, edematous, red gallbladders Yet their course 
following immediate cholecystectomy is generally very much like the course of 
any laparotomy for a non-inflammatoiy lesion ” It has also been observed 
that when cultuies aie made of such gallbladdei s, they fiequently are steiile 
No doubt m many cases stones may be found impacted in the neck of the 
gallbladder or in the cystic duct, but not uncommonly no stones will be found 
and one at once must speculate upon the cause of the pecuhai type of reaction 
Judd likened it to a chemical piocess Such an experience about ten years ago 
led me to suspect a pancreatic juice reflux as a possible etiologic factor, and, 
m 1931, the results of experimental work weie published In 1937, further 
observations and conclusions weie given m a communication The details of 
the experiments and conclusions pieviously presented will be omitted in this 
communication, howevei, a few of the peitinent points will be mentioned to 
claiify the subject 

It was proved experimentally that pancreatic juice when introduced in the 
gallbladder of the dog invai lably produced pathologic changes in the wall of the 
gallbladder These varied from degenerative changes characterized by exten- 
sive neciosis to complete gangiene and legenerative changes, displaying 
inflammatory reaction with interstitial, lymphoid and papillary hypeiplasia It 
was also shown that India ink which had been intioduced into the teiminal 
end of the common duct of the dog was later recoveied in the gallbladdei 
Evidence was presented to show that known and unknown factors are present 
which may activate the panel eatic juice, and that the degree and nature of the 
alteration in the wall of the gallbladder may depend upon a degree of activation 
and dilution of the pancreatic juice, stasis most likely being an essential factor 
Attention was also called to the fiequency of an anatomically proven common 
pathway between the pancreatic and biliary tracts 

It IS the purpose of this communication to further elaborate upon phases 

* Read by title before The American Surgical Association, at Atlantic City, N J , 
May 2-4, 1938 Submitted for publication April 19, 1938 
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of the theoi} that pancieatic juice leflux may be an etiologic factor m gall- 
blacldei disease 

It has been pioved by anatomic study that m a fairly laige percentage of 
cases a common pathway betw^een the pancreatic and biliary passages is pres- 
ent, allowing a leflux of the pancieatic juice into the biliary ducts A compila- 
tion of statistics from eight authors reporting upon examinations of 652 speci- 



Table I 

Number with 


Author 

Total Number 

Common Pathwav 

Per Cent 

Opie 

100 

II 

II 

Baldwin 

90 

20 

22 

Schirmer 

48 

22 

47 

Belou 

50 

27 

54 

Ruge 

43 

32 

75 

Letulle and Nattan Lamer 

21 

8 

38 

Cameron and Noble 

100 

74 

74 

Mann and Giodano 

200 

90 

45 


652 

284 

43 4 


mens shows a common patlnvay m 284 instances, 01 43 4 per cent (Table I) 
The question may be laised as to wdiethei in the living a common pathway is 
physiologically piesent Cholangiography, or ladiologic visualization of the 
biliary tiee aftei the introduction of an opaque mateiial, has been developed 
to a marked degiee dining the past few' yeais In studying these cholangio- 
grams, it is noted that in quite a number of instances the pancreatic duct is 
visualized and 111 the piesence of obstruction at the papilla, the pancieatic duct 
may be dilated (Figs i and 2) Oui senes is too small to repoit at the 
present time, howevei, w'e have noted visualization of the pancieatic duct, and 
m studying cholangiogi ains w'liich have appealed in curient articles and in 
private collections, its presence has been detected Doubilet and Colp'* ° have 
recently reported that in a series of 22 cases in w'hich common duct diamage 
was instituted, eight cases showed significant to large amounts of amylase in 
the duct diainage, in fact, one case for a bnef peiiod of time drained almost 
pine pancieatic juice fiom the common duct They also lepoit that 111 all cases 
with common duct drainage in w'lncli the pancreatic duct could be visualized 
radiologically considerable quantities of ainj'lase w'ere found m the diamage 
from the ducts There seems to be sufficient material available to w'arrant the 
conclusion that fiequently a phj'siologic common pathw'ay is piesent between 
the pancreatic and biliary ducts and that there is present in such instances a 
leflux of pancreatic juice into the biliary tract 

It may be postulated without feai of criticism that if a stone is impacted 
at the ampulla, and if the stone does not obstruct the orifice of the pancreatic 
duct m the presence of a common pathway, pancreatic juice may mix with the 
biliary contents of the common duct, and finally reach the gallbladder It is a 
fact that stone impaction at the ampulla is uncommon m the average case of 
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cholecystitis, howevei, suigeoiis aie lepoiting increasing numbers of instances 
of stones in the common duct when operating for cholecystitis, Lahey i ecently 
placing the figuie at 21 pei cent Free stones in the common duct afford an 
excellent oppoi trinity for temporary occlusion at the sphmctei, 01 then pies- 
ence may cause a low grade papillitis with a spasm of the sphincter However, 
to prove the thesis, one must look fuithei foi a cause for obstruction, one 
which piecedes the foimation of stones 


Tig I Fig 2 



Fig I — Cholangiognm made after the remoxal of common duct stones Anteroposterior position 
(A) Abrupt ending of the left hepatic duct as if obstructed (B) Vacuoles uhicli resemble tlio'-e 
produced bj stones (C) Pancreatic duct (D) Air globules in the catheter (E) Constriction in the 
pancreatic duct which may be due to spasm 

Fig 2 — Cholangiogram of same patient as m Fig i taken in the posteroantenor position about 
fixe minutes later (A) Accessor> pancreatic duct (B) Pancreatic duct showing the median portion 
more distended than the terminal due either to spasm of the duct or organic stenosis (C) Left hepatic 
duct well xisualized (It xxill be noted that the xacuoles shown in Fig i are no longer present, 
demonstrating sources of error in the technic of cholangiography and in the interpretation of cliolan 
giograms The xacuoles in Fig 1 xxere caused either by localized accumulations of duct contents 
which did not fuse with the oil suspension, or bx air The presence of air in the catheter m Fig i is 
exidence that air was being introduced The abrupt ending of the left hepatic duct in Fig i nia> be 
due to position since a change in position was folloxxed bx an immediate filling ) 


It IS conceded by all physiologic mvestigatoi s that a tiiie sphmctei is 
piesent at the terminal end of the common duct, also that there is a normal or 
physiologic mechanism which contiols the evacuation of the bile as it is secreted 
by the liver It is further presumed that a sphmctei or some sphmctei ic action 
IS necessary foi the gallbladdei to fill and allow it to concentiate its contents, 
and eventually to expel it into the common duct and subsequently into the 
duodenum The normal mechanism is believed to be that when the gall- 
bladdei contracts, the sphincter relaxes Theie may be vaiiations in this 
mechanism It is common knowledge that following cholec} stectomy, the 
sphincter becomes incompetent, the intraductal pressure falls, and there is 
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moie 01 less continuous flow of bile into the duodenum during digestion 
This would indicate that theie is a close physiologic lelationship between the 
gallbladdei and the sphincter The sphincter is responsive to vaiious drugs 
Hunt, Hicken, and Best® and Douhilet have shown that morphine causes 
maiked and continuous spasm of the sphincter Douhilet and Colp have shown 
that the instillation of dilute hydrochloiic acid into the duodenum brought 
about a prompt rise in the intraductal pressure, and that the instillation of a 
magnesium sulphate solution caused a fall in the piessure They have also 
pioved that the spasm produced by the instillation of dilute hydrochloric acid 
into the duodenum can be abolished by atropine These experiments indicate 
that the sphincter is susceptible to A^arious influences Ivy® states that any 
condition which increases the tone of the duodenum retards the flow of bile 
into the duodenum, and that which decreases the tone of the duodenum and 
promotes normal peristalsis favors the flow of bile into the duodenum There is 
sufficient evidence to prove that theie are variations in the sphincter mech- 
anism which are at variance with the normal and lead to biliary stasis Ivy 
has reported one such case — a patient with previously normal cholec3’^stogram 
and normal roentgenologic findings m the alimentaiy tract suffered from acute 
right upper abdominal and epigastric distress, and mild icterus with an en- 
laiged tender gallbladder The patient reported feeling a tumor in the region 
of the gallbladder Five to ten minutes after the hj'podermic injection of i/ 6 o 
gr of atropine, the distress and tumor disappeared, and several hours later, a 
stool consisting of almost pure dilute bile was evacuated It is evident that 
this disturbance or dissociation in the biliaiy motoi mechanism, termed biliary 
dyskinesia or dyssyneigia, is sufficient to produce symptoms, and may supply 
the mechanism for pancreatic juice reflux m the presence of a common 
pathway 

It has been shown by us that India ink which was introduced into the 
terminal end of the common duct of the dog was later lecovered m the gall- 
bladder The question may aiise as to the mechanism involved Ivy has 
stated that the gallbladder “is a reseivoir of small volume but of large capacity ” 
Under normal conditions, it may concentrate its contents lo to i In the 
presence of an obstruction at the papilla, be it organic or functional, the 
pressure within the common duct increases Since the pancreatic juice is 
under higher secietory pressure than the bile, the level of pancreatic juice m 
the common duct will ascend towaid the liver During this time the contents 
of the gallbladder are being concentrated, allowing more common duct con- 
tents to enter It is but a matter of time until pancreatic juice enters the 
gallbladder 

The agent which activates the pancieatic juice is still not definitely deter- 
mined Since the gallbladder is an offshoot from the intestinal tract, embryo- 
logically, it is believed by some that its mucosa secretes enterokmase If this 
IS true, the amount is exceedingly small It is known, however, that substances 
other than enterokmase may activate pancreatic enzymes This problem was 
discussed m some detail m a previous communication It has been proved that 
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noimal bile will not activate pancieatic juice (Doubilet) , also it has been 
shown that a substance hbeiated by bioken down cells may act as an actuating 
agent (Loinbaidi) Lombaidi/^ Diagstedt'^ and others^- have shown that 
steiile pancieatic juice is inactive, but that when it is contaminated, it becomes 
active, Lombaidi believing that the activating substance is derned fiom the 
micro-organism He has teimed this substance bacteiiokmase Ivy^*^ noted 
a violent leaction of the mucosa of the gallbladder aftei the intioduction of 
15 cc of i/io normal sodium bicaibonate solution into the gallbladder Since 
pancreatic juice has appi oximately the same degiee of alkalinity as i/io 
normal sodium bicarbonate solution, it may be i easoned that the alkaline pan- 
el eatic juice when it comes in contact with the gallbladdei in sufficient quan- 
tity and concentiation may pioduce a chemical nritation of the mucosa with 
destruction of cells A specific substance hbeiated by the disintegiated cells 
then activates the pancreatic enzymes Othei factois may be piesent as pio- 
posed by Lombardi 

The lelative infrequency of involvement of the walls of the common duct 
was explained by Bi ackei tz^ to be due to an inoi dmate amount of elastic tissue 
beneath the mucosa This theoiy cannot be accepted since elastic tissue 
beneath the mucosa would not piotect the mucosa against the digestive action 
of activated pancreatic juice The explanation is most likely on the basis of 
an increased lesistance of the mucosa to an alkaline medium, since the liver 
bile is alkaline, constant dilution of the pancieatic juice by liver bile and the 
lack of stasis or pi olonged and continuous contact 

Observations during the past few yeais lead to the conclusion that many 
cases of cholecystitis as well as common duct and gallbladder stones can be 
accounted foi on the basis of a pancreatic juice leflux It is suggested that 
consideiation be given to endocholedochal section of the sphincter of Oddi 
desciibed by Colp, Doubilet and Geibei® as a possible form of treatment in 
some cases 

With the pancieatic juice leflux theoiy of the causation of gallbladdei 
disease in mind, it is recommended that some widespiead obseivations be 
cai ried out 

(1) Repeated examinations for amylase should be made of the diain- 
age in all cases of gallbladder and common duct drainage 

(2) In all cases of gallbladder and common duct diainage, cholangio- 
giaphic studies should be made in an endeavor to visualize the 
panel eatic duct 

(3) In all cases of gallbladder and duct disease, note should be taken 
of the possibility of an eaily history suggestive of biliary dyskinesia 
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A Follow-Up Clinic was organized m the Surgical Department of the 
Presbyterian Hospital in 1916 For the past 22 years, the Senior members 
of the staff, with their associates, have spent one full morning each week 
in this clinic, studying and recording the results of surgical therapy As 
a result of the clinic, the intimate relationship between doctoi and patient 
has deepened with time 

An idea of the effort made by the surgeons and clinic aides, and of the 
resulting response made by the patients in a large metropolitan community, 
is gained from the following figures namely, in the year 1935, 5,983 patients 
were asked to return to the general Surgical Follow-Up Clinic, of these, 
5,034 did return, 883 responded by letter, and only 66, or about i per cent, 
were lost It is only by such high incidence of interviews between doctor 
and patient, months or years after operation, that accuracy m the estimation 
of the results of therapy can be approximated 

The follow-up visits in many types of cases are discontinued after a rea- 
sonable length of time In the special clinic for the study of peptic ulcer, 
however, as in certain other types of cases, no case is discontinued, hence 
follow-up studies are possible over long periods of time Of equal im- 
portance, we believe, is the fact that each case is followed m continuity, that 
IS, the continuous postoperative course is charted rather than just the clinical, 
symptomatic picture at stated intervals For convenience these recoids are 
maintained graphically 

A standard method for recording follow-up lesults must, of course, be 
agreed upon in any such study The method m use in our clinic gives the 
result from anatomic, symptomatic and economic standpoints In the present 
study of peptic ulcer the symptomatic lesults, only, are under consideration 
There are four mam groups into which all results are divided Groups 4 
and 3, which form the satisfactory ones, and Groups 2 and i, the unsatisfac- 
tory Group 4 includes only the cases with no symptoms whatever at any time 
since operation Group 3 includes only cases with no significant symptoms, 
or in other words a very satisfactory group, in which only the mild digestive 
disturbances to which normal man is heir may occur 
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Gioups 2 and i include all unsatisfactory cases, Group i representing 
the least satis factoiy lesults of all, including the failures In addition, for 
purposes of this ciitical review, m a given case, if an unsatisfactory record 
IS noted at any time during the postoperative course, then this case is 
pouianently dropped fiom the satisfactory groups, as will be seen later 
The pin pose of this study was to review individually, and as a group, the 
cases which had passed thiough our hands, in order to obtain, if possible, 
a foundation upon which to base the treatment of new cases in the future 
We had found that none of us was consistent in his recommendations for 
therapy, laigely because, as a group, we did not know accurately the results 
of our recommendations m the past In the 20-year period which this 
study covers, some of our patients had improved after operation In others, 
the benefit was doubtful or clearly absent By a careful appraisal of the 
follow-up records we hoped to be able to separate, with reasonable accuracy, 
the individuals that had been tieated successfully from those that had not 
If, then, we could find a set of factors peculiar to the successful or unsuc- 
cessful groups, we might obtain standards to guide us m selecting cases for 
operation and m choosing which type of operation to employ for individual 
cases 

Statistics derived from the study of groups are notably unreliable as a 
basis for the tieatment of any individual, and it is always an individual for 
whom one must make recommendations In this study, however, we have 
had the advantage of knowing well almost every patient within the group, 
so that we have been able to consider the records on the charts in the 
light of what we knew from contact with the patients themselves, m a 
way that an independent reviewer could not do If the record seemed 
misleading, we could verify or correct it In this way, some of the dangers 
inherent m dividing patients into aitificial groups could be minimized 

The cases included m this study are all those who were operated upon 
at the Presbyterian Hospital for gastric or duodenal ulcer, between the years 
1916 and 1935 inclusive, excepting the few that were operated upon else- 
where, previously They, therefore, include the patients of some 25 surgeons 
No one technic was followed After operation, all patients, with the few 
exceptions noted in the tables, were seen at follow-up visits in the clinic or 
privately, at which times they were questioned as to their symptoms since 
their previous visits, examined, and frequently roentgenographed They 
were then rated at each visit anatomically, symptomatically, and economically 
on the basis used in our Follow-Up Clinic and explained above As noted 
before, it is the symptomatic rating with which this study is concerned 

In 1935 and 1936, the records fiom the charts were transferred to cards, 
samples of which aie herewith reproduced The cards have advantages 
m filing and reviewing that the charts cannot have They furnish graphically, 
and at a glance, the important details of histones which may be of many years’ 
duration Anyone who has struggled through a voluminous record, attempt- 
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in^ to get ‘a conception of the case as a whole, will appreciate the value of these 
cards as adjuncts to the charts From the cards and the chaits and oui 
knowledge of the patients themselves, we have compiled the accompanying 
tables 

We have used certain teims m the tables that need definition We ha^e 
included under gastiic ulcer only those ulcers that did not directly involve 
the duodenum Most of these were of the familiar lesser curvature kind 
All other ulcers we have called duodenal, whether they weie cleaily m the 
duodenum, oi m the pyloius, oi spiead out into both The cnteiia have been 
explained for lating the cases as symptomatic Group 4, 3, 2 or i Groups 4 
and 3 repiesent the satisfactoiy lesults, Groups 2 and i the unsatisfactoiy 
Where the information was not obtainable as to lating, we have used the 
term ‘Tnsufiicient Follow-Up ” This does not mean, of course, that we 
consider the follow-up on all other cases “sufficient,” but meiely that we 
have enough mfoimation about them to late them with confidence, as of the 
date of this repoit In postopei ative deaths, we have included all cases that 
died 111 the hospital following opeiation, whether the death was thought to be 
due dnectly or indnectly to the opei ative procedure Only one othei patient, 
who died at home thiee months after leaving the hospital, could in reason 
be added to this list 

Finally, in some tables we have divided the cases into those showing 
befoie opeiation (i) Obstiuction, (2) Bleeding, 01 (3) Pam, as the out- 
standing symptom Under Obstiuction aie those cases winch had 50 per 
cent 01 moie six-hour retention, or any 24-houi letention determined loent- 
genologically, with the added provision that this degree of retention had to 
be persistent and unrelieved at the time of opeiation Undei Bleeding we 
have placed those cases in which there was convincing evidence of gross 
hemorihage at any time before operation We did not include m this group 
the cases that had only occasional evidence of occult blood Cases which had 
both obstruction and bleeding we have placed under Obstruction with the 
notation that they also bled All cases having neithei obstruction nor bleed- 
ing we placed under the heading Pain, as this was then outstanding 
symptom 

The separation of cases into these three groups — Obstruction, Bleeding, 
and Pam — can never be wholly accurate Hemorrhages m some individuals 
may easily go unobserved The degiee of obstruction may vaiy, so that an 
individual meeting the standards of the Obstruction gioup at one period 
might fail to meet them at another Conceding all this, it is nevei tireless true, 
as the tables show, that the groups so chosen responded differently to forms 
of therapy, notably to gastio-enterostoni}, so that it is now possible to 
select with greater assurance the individuals upon uhom to perform this 
operation, and equally important to discontinue its use m cases comparable 
to those in which it has pioien unsatisfactory The justification foi the 
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grouping, theiefoie, lies in the aid it should give in the management of 
future cases 

In appiaismg the operative lesult m each case, we have raised two ques- 
tions First, has the individual at any time since his operation had significant 
s3'mptoms of ulcer, and second, in how many yeais since his operation has 
he had such symptoms? The answers to the first we have noted under 
“Results According to Cases,” and to the second under “Results According to 
Years ” According to the fiist standaid, if an individual m a single instance 
had symptoms wduch caused him to be rated as unsatisfactory, he w^as then, 
forever, classed as unsatisfactory, because it is clear that the operation did not 
lid him of his disease But the same individual may have been wdiolly free 
of symptoms for many yeais before and after his single fall from grace It 
is unfair not to distinguish him fiom the patient, wdio, year after year, 
showed no benefit from operation The tables showing the “Results Ac- 
cording to Years” take account of this difference The case of B F , 
Chaits No 5 and 6 , a facsimile of whose record is given below' illustrates this 
point For eight yeais, B F came to the Follow-Up Clinic, the picture of 
health, denying any symptoms of gastro-mtestmal distress, although before 
operation, for four yeais, he w'as rarel)' fiee of pain He then appeared 
almost 111 collapse as the result of a severe hemorrhage w'hich might w'ell 
have been fatal How much benefit from operation had he? Much, ac- 
cording to years , as a “cure,” none While he is an extreme example, he 
demonstiates the difficulty of estimating faiilj' the results of therapy m this 
variable disease, and the need for adopting more than one standard of 
judgment In general, even reading the two sets of tables together, a con- 
ception of the results of surgery is obtained wduch may be unduly pessimistic 
Many of the patients that w'e have labelled “unsatisfactory,” wdien asked 
whether they have received benefit from the operation, reply wuth conviction, 
“Yes ” Lacking acquaintance with them over the years before operation, 
as intimately as we have known them after, it is impossible for us to know 
whether to agree wutli them 

The analysis of the ulcer cases m the manner described above has done 
much to fulfill its purpose Faced with a new' patient, w'e may now' state, 
with fair assurance, into what group he falls, ? e , Obstruction, Bleeding or 
Pam In addition, w-e believe that w'e can advise more intelligently the 
operative procedure indicated in his case Also, w'e venture to say that 
we can tell him w'lth greater accuracy what the result of the operation will 
be Finally, if the conclusions based upon this study are coriect, our future 
results should show a distinct improvement 

But we are still lacking information as to what lesult may be expected 
in case we do not operate, because, so fai as we know, no laige group of 
medically treated cases has been carefully follow'ed over a long period of 
time The choice between operating or not upon each patient is, to that 
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serious degree, made difficult We are beginning, however, to correct this 
fault For the past five years, a Medical Follow-Up Clinic, comparable 
to the Surgical Follow’-Up Clinic, has existed for all the cases treated medi- 
cally in the wards of the Presbyterian Hospital While this period of ob- 
servation IS short, it IS sufficient to indicate that almost all of the patients 
so treated become unsatisfactory at some time after leaving the hospital, 
and that at any given time approximately one-fourth of them are unsatis- 
factory These tw'o obseivations form a basis of comparison, respectively, 
for the surgical “Results According to Cases” and “Results According to 
Years ” It is not a good basis, because many of the medically treated cases 
are milder than those operated upon, but it has some value We do not 
yet know’- how' many of these patients will die of their ulcers over the years, 
as a point of comparison wnth the postoperative and late death rate of the 
surgically tieated patients, but w'e do know' that the medical mortality is a 
real one, as some of the medically treated cases have already died of 
hemorrhage or perfoiation since leaving the hospital In ignorance of so 
much that w'e need to know', we have adopted the policy of considering sur- 
gery only for individuals w'ho have not responded favorably to one or more 
thorough courses of medical regimen including rest m bed Some day, per- 
haps, it w'lll be possible to select cases for operation w'lthout subjecting them 
to such courses, w'hich are ahvays prolonged and sometimes futile Fiom 
the records of the Medical Follow'-Up Clinic, five oi ten years from now', 
may w'ell come information that w'lll enable us to predict w'hich cases are 
apt to do well under medical treatment and which cases not Early operation 
on the latter w'ould save not only time but lives as w'ell, w'hich now are lost 
by hemorrhages, perforations, or postponement of operation until the disease 
IS associated with serious complications or the patient is debilitated by illness 
or has i cached advanced years 

Another question to consider m appraising the results of any form of 
therapy for ulcer is To what degree of freedom from symptoms are w'e aim- 
ing to bring the patients^ Are w'e to be content only with complete freedom 
from digestive disturbances, or may we be satisfied if they achieve the digestue 
status of people without ulcers? If the latter, w'hat is that status? In ordei 
to gam some answ'er to the last question, we interviewed lOO patients in 
the Fracture Follow'-Up Clinic, all of w'hom had been hospitalized for 
fractuies, and w'hose residence, age and economic level w'ere roughly com- 
parable to those of our ulcer cases The questions asked of them were the 
ones asked m the Ulcer Follow'-Up Clinic, and the individuals w'ere rated 
according to their symptoms in the same manner as m the Ulcer Clinic As 
a result of an analysis of this study, 8i per cent w'ere classified as satis- 
factory and 19 per cent as unsatisfactory In those that had s3'mptoms, worry 
and fatigue w'ere recognized as the usual predisposing factors While this 
study comes far from setting a standard, it does agree with the common 
knowledge that somewhere around lo to 20 per cent of people w'lll have 
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EXPLANATORY NOTE 

Each follow up visit is represented by a circle — • — placed at the lea el of the patient’s 
sj mptomatic rating at that time 

The continuous rating since the previous followup visit is indicated at the proper level by 
a continuous line 

The heavy perpendicular lines indicate hospitalization 



198 














Volume 109 
Isumber 2 


PEPTIC ULCER 


digestive symptoms of more than mild degree without demonstiable ulcers 
and that from time to time digestive complaints vill appear among ulcer 
patients even if their ulcers are healed 

We are only too well aware of the part plaj’^ed by emotional stress and 
strain, instability and real psychopathic conditions m this disease, but have 
lacked the opportunit}’- of studying this phase of the pioblem as it should be 
studied Suffice it to say that this factoi colois the results to be repoited 

A glance at several illustrative cards will make more clear the type of 
individual records that form the basis foi the summaries printed in the 
tables G P , Charts No i, 2 and 3, was treated m the hospital in 1921 for 
symptoms of duodenal ulcer of seven yeais’ duration The symptoms re- 
curred a year later, and posterior gastro-enterostomy was performed He 
had six-hour retention, roentgenologicalty, 111 1921 (amount not stated), 
and 50 per cent retention again, in 1922, before operation, with evidence of 
ulcer at both observations He also had severe pain and gross bleeding 
During almost 14 years of postoperative visits, he has admitted no distress He 
IS accordingly classed as Duodenal Ulcer with Obstruction and Hemorrhage, 
posterior gastro-enterostomy. Group 4 in the tables of “Results According 
to Cases,” with 14 Group 4-years in the tables of “Results According to 
Years ” 

W M , Chart 4, illustrates Duodenal Ulcer with Pam, because he 
had no high-grade persistent obstruction and no gross bleeding In the 
“Results According to Cases,” he appears as Group 3, because he complained 
of mild symptoms at a follow-up visit (on two occasions m this instance) In 
the “Results According to Years,” he has four Group 4-years and tvo 
Group 3-years to his credit This case and the one preceding are considered 
satisfactory, because they have never had seveie postoperative symptoms 
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B F , Charts 5 and 6, represents a Duodenal Ulcer with Pam, who, after 
three years of pretty constant distress, was treated m the hospital in 1924 
He had recurrence of symptoms in 1925, for which Gastro-enterostomy vas 
done After more than eight years in which he admitted no S)’’mptoms, he 
suffered a severe hemorrhage and recurrence of ulcer pain He is rated in 
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Results According to Cases as Group 2, Unsatisfactory, with, however, eight 
Group 4-yeais and one Group i-yeai in Results According to Years 
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CHART 6 



J H , Charts 7 and 8, aftei a Finney type of pyloroplasty, is rated as a 
Gioup I, unsatisfactory, in “Results According to Cases,” because of his ex- 
periences m 1929 and 1932, although for the hist ten years his complaints 
were few He has six Group 4-years, four Group 3-years, two Group 2- 
years and three Group i -years 
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Not all cases were so easy to classify as the ones just cited, but the 
difficult ones were not numerous Having assembled our information le- 
garding each individual, it was then possible to ai range the cases into groups 
and so construct the tables For completeness, these tables include all our 
cases, and so contain many figures that are not of great significance Where 
the figures seem of special inteiest, they are printed in bold-faced ti’pe 
Table I affords a compaiison of the results of various operations for 
duodenal ulcer, accoiding to cases The gastro-enterostomies are divided 
into three groups, performed m individuals, who, before operation, had 
obstruction, hemorihage or pam This division is not made foi the other 
operations, because m the partial gastiectomies the difference m results 
among the three groups is not marked, and m the other operations the num- 
ber of cases is not large enough to divide It is to be noted that m the 
Obstruction gioup, proportionately about twice as many individuals re- 
mained always satisfactory as m the Hemoirhage or Pam groups This 
IS shown m the column headed “Satisfactory Survivors ” It is true that 
the average follow-up for the Obstiuction group is a little shorter, but 
not enough to account for this striking difference In the same column, 
it also appears that the results after partial gastrectomy are far better 

201 








rOLLOW-UP RESULTS ACCORDING TO CASES 


St JOHN, HARVEY, GIUS AND GOODMAN 


Annals of Surpcry 
rebiuiri 193D 


^ J Y: 
W r* 

G 

>■3 o 


a 

3 

o 


O 


w 


■S ° 

to rt 


'S « 
& > 

s H 

few 


la & „ 

3 O & 
w ~ CD 
£ O ^ 
^ fe 


fe ^ 


P 


CJ 0) 
p rt 

H O 


a 

O 

o 

(D 

a 



fO 

lO 

VO 



O M 

VO 


►H 




fO 




lO 



VO ^ 

00 






b? 

0\ »-< 

Cv 

M Cl 

to 


Os 


b? 

H OV 

M 

00 


N 


M W 

to 

lO •- 

M 



s 


fO 

M 

VO 

^ 'w' 

to 

o 



% 

O *5t- 

to 







•»f 


o 

vO 







a 

a 

o 

o ^ 

o 2 
Vh o 

•jj a 

W 3 

s s 

(D Ih 

if bx) 

Si M 

C ^ 

(h C) 

<D C 

0) txo 

6 2 

o 2 


l-H rO 

4^ O 

W fj 

■S b 

cd t-. 

rt O 

M-S 

M e 

|o 

8 w 

fe 

fe 


rO 

vO 


VO 

lO 


rf 


Ov 

00 


00 


a 

0 ^ 

U o 

1 “ 

w c 

gfe 

fe 






-t— 


-w- 


t/yi 





to 



o 


to 

VO 

O 


00 






to 


to 

't* 

to 


Th 


M 

VO 





M 

to 

to 


01 


to 










VO 

o 




to 


d 

d 

01 


01 

00 

«o 











Tj- 


ri" 



O 


Cl 

01 

o 


M 

VO 

to 











to 

VO 

00 



to 


lO 

rl- 

•t 


o 

o 

VO 

01 






















4 

bS 










B? 








o 

to 

vD 


o 


rt* 

01 



to 


to 


to 


00 


1-^ 

to 



■d- 


to 

tn 

VO 


•ir 

VO 

CO 




































VO 

VO 



fO 


o 

tn 

Tj- 


o 


lO 




Ti- 



\f> 

Td- 


n 


to 

d 



to 



VO 

rh 


w 

VO 

o 











VO 













•i- 

to 





o 


Ov 


VO 



XT' 










CO 

*2 











N 

00 




o 


01 

o 

M 


01 

t>* 












01 













o 

00 



01 


CO 




to 






d 






to 


to 

to 



01 


v-t 

o 

o 


00 


01 











Tl- 

to 

d 



Os 


to 


o 


to 

VO 

01 







»-4 

*-1 



VO 

OI 








in 



CO 









O 












^a 




w 








c 

o 



w 

cd 











Id 

4^ 

O 


35 

37 

VO to 




"rt 

CS5 

n 

I' 


45 

0 

H 


g 





(L> 

a 

4> 

0) 

o 

o 




o 

CJ 

0) 

Wi 

HH 
»— < 


^ « 


a 

>^ 

4-5 

4-5 

o 

cd 

o 

45 

t/1 

o 

u 

q; 

4J 

xn 

n 



4^ 

CO 

4J 

o 

cd 

o C 

45 

VI 

0) 


t-l 

o 

Cd 

o 



r* 

l-( 


Ad ^ 

Cd 

Cl 

t/i 


<D 

d 



b/) 

*2 

aa 

od o 

m § 

P,S 

OPh 

o 

w 

d 

o 

w 

S 

45 

t/3 

-4 



Ih 

cd 

a 

Oj 


XI 

o 

a 

cd 

Xi 

o 

X 

Cd 

bj3 

o 

03 



202 


* Figures in parentheses refer to the number of bleeders in the obstruction cases 
t Satisfactory cases followed only one year each 
t Only two satisfactory cases followed over two years 
§ Three of the four satisfactory survivors were obstruction cases. 
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than aftei gastro-entei ostomy when the lattei is performed for hemorrhage 
or pam Foi the Obstiuction gioup alone, paitial gastrectomy has given no 
bcttei lesults than gastio-entei ostomy, and the death rate foi the latter is less 
The Fume}'- t3'pc of pyloioplasty has the third best results, but this state- 
ment is made Avith the impoitant leservation that only two of the seven 
satisfactor}^ cases in this group have been followed for more than two years 
The death lates are discussed below 

Table II gives the same comparison as Table I, but based on follow-up- 
years instead of cases In this table, each year is counted at the lowest 
symptomatic rating to wdnch the patient fell at any time during that year 
The results of gastro-enterostom}' peifoiined for the Obstruction group 
again lead, with only 9 per cent-years that contained at any time an unsatis- 
factory rating Partial gastrectoiu}' of the Billroth II or PoI)'a types yielded 
85 per cent satis factory-yeais, better than gastro-enterostomies as a wdiole, 
but not so good as the gastro-entei ostomies m the Obstruction gioup The 
pyloioplasties also yielded 85 pei cent satisfactory-years, but then total num- 
ber of follow'-up-yeais is small The lesults in this table, therefore, parallel 
those 111 Table I The difference betw'een the two ways of judging the results 
appeals m this fact In Table I, only 59 i per cent of all the cases remained 
satisfactory, w'hereas, in Table II, 81 3 per cent of all the follow'-up-years were 
satisfactory 

In Table II also appears the interesting fact that seven of the 281 indi- 
viduals that were follow^ed died of then ulcei at some time after leaving 
the hospital To these must be added tw^o, wdio died of pulmonary lesions 
which developed shortly aftei operation, one of pulmonary tuberculosis w'hich 
became active, and one of multiple lung abscesses Tw'enty died of other 
causes 

Table III and Table IV give the same results as Tables I and II, but in 
relation to gastiic ulcer instead of to duodenal ulcer There is no question 
but that for gastric ulcer, partial gastrectomy of the Billroth II or Polya types 
has been the proceduie of choice, with 90 per cent of the survivors satisfactory 
when grouped according to cases (Table HI), and 92 per cent satisfactory- 
years (Table IV) Few major suigical piocedures foi any lesion wmuld have 
so good a record The postoperative death rates are discussed below 
Gastro-enterostomies as a gioup did poorly Four of the 70 follo\ved sur- 
vivors in the entire gastric group died of then ulcer after leaving the hos- 
pital Of these deaths, three occurred among the 13 gastro-enterostomies 
From these results, it is plain that gastro-enterostomy for gastric ulcer is con- 
traindicated, but that an adequate partial gastiectoiny offers leal hope of 
cure Actually, only two of the 31 followed survivors of partial gastrectomy 
have had recuirence of ulcer symptoms, as one of the three listed as unsatis- 
factory was so classified because he died of pulmonary tuberculosis activated 
by the operation 
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Table V 

RESULTS ACCORDING TO CASES 


DUODENAL ULCER 



Satis- 

factory 

Unsatis- 

factory 

Satis- 
factory 
but Not 
Followed 
For Period 
Indicated 

Became 

Unsatis- 

factory 

During 

Period 

Indicated 

a Gastro enterostomy for obstruction 

At 3 yrs postop 

40 

6 

17 

6 

At 5 yrs ” 

29 

10 

24 

4 

At 10 yrs ” 

II 

II 

41 

I 

At 15 yrs ” 

4 

12 

47 

I 

b Gastro enterostomy for bleeding 

At 3 yrs postop 

17 

10 

5 

10 

At 5 yrs ” 

10 

14 

8 

4 

At 10 yrs ” 

5 

18 

9 

4 

At 15 yrs ” 

I 

19 

12 

I 

c Gastro enterostomy for pain 

At 3 yrs postop 

46 

35 

8 

35 

At 5 yrs ’’ 

34 

40 

15 

5 

At 10 yrs ” 

13 

46 

30 

6 

At 15 yrs ” 

4 

49 

36 

3 

d Total gastro enterostomy 

At 3 yrs postop 

103 

51 

30 

51 

At 5 yrs ” 

73 

64 

47 

13 

At 10 yrs ” 

29 

75 

80 

II 

At 15 yrs ” 

9 

80 

95 

S 

e Partial gastrectomy for duodenal 
and pyloric ulcers (Billroth II 
and Pdlya types) 

At 3 yrs postop 

29 

9 

17 

9 

At 5 yrs ” 

24 

II 

20 

2 

At 10 yrs ” 

13 

13 

29 

2 

At 15 yrs ” 

3 

13 

39 

0 

f Pyloroplasty for duodenal and py- 
loric ulcers 

Horsley type 1 1 cases 

Finney type 10 cases 

At 3 j^rs postop 

8 

8 

5 

8 

At 5 yrs ” 

2 

9 

10 

1 

At 10 yrs ” 

I 

9 

II 

0 

At 15 yrs ” 

0 

9 

12 

0 


GASTRIC ULCER 


a Partial gastrectomy (Billroth II and 

Pdlya types) 

At 3 yrs postop 

22 

2 

7 

2 

At 5 j'rs ” 

18 

2 

II 

0 

At 10 yrs ” 

II 

2 

18 

0 

At IS yrs ” 

2 

3 

26 

1 

b Pyloroplasties, excisions, cauteriza- 
tions 

At 3 yrs postop 

6 

2 

2 

2 

At 5 yrs ” 

4 

3 

3 

I 

At 10 yrs ” 

2 

4 

4 

I 

At 15 yrs ” 

0 

4 

6 

0 

c Posterior gastro enterostomy 

At 3 yrs postop 

2 

9 

2 

9 

At 5 yrs ” 

I 

9 

3 

0 

At 10 yrs ” 

0 

10 

3 

I 

At 15 yrs ” 

0 

10 

3 

0 
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It IS niteiesting to know how many individuals lemained fiee of symp- 
toms thiee, five, ten, and fifteen yeais after opeiation Table V gives this 
information In addition, it also shows the number of individuals who 
expeuenced then fiist lecunence of s)miptoms m each of the four given 
penods, j c , m the fiist thiee yeais, between the third and fifth, and fifth 
and tenth, and the tenth and fifteenth )ears It is a table compiled accord- 
ing to cases, that is, once an individual became unsatisfactory, even temporarily, 
he was theieaftei classed as unsatisfactory In the fiist group tabulated, 
the cases of duodenal ulcet wuth obstiuction treated by gastro-enteros- 
tomy, it IS seen that the 53 cases compiising this gioup weie distiibuted as 
follows After thiee yeais, 40 weie still satisfactoiy, six had become unsatis- 
factoiy, and 17 iveie not yet followed foi three 3'^eais, but so far as they had 
gone weie still satisfactoi}’^ At five yeais, four moie had become unsatis- 
factor} , so that the alignment then was 29 satisfactoiy, ten unsatisfactoiy, and 
24 satisfactoiy but not follow'ed the full five yeais And so on for the tenth 
and fifteenth years The results foi the othei gioups of cases and after 
other operations may be similailj'^ read It is a difficult chart from which to 
draw' deductions, because so many of the cases have not been followed foi 
the full ten- 01 15-yeai penods It demonstiates, how'evei, that a distiessing 
number of initial recuirences of sj'inptoms appear many yeais aftei opera- 
tion Of 29 cases fiee of symptoms aftei gasti o-entei ostomy foi ten 
years, five had lecunences later, ?e, before 15 3'ears In the face of this, 
the publication of thiee-or fiie-3'eai “cuies” becomes meaningless 

Table VI has to do with the same cases included m Table V, but pre- 
sents their postopei ative lecords fiom the point of view' of 3'eais instead of 
cases It shows the numbei and piopoition of the cases that weie satisfac- 
tor3' during each postopei ative 3'ear This table, theiefore, takes account of 
the good 3'eais and the bad 3'eais equan3', wnthout legard to how' man3' yeais 
aftei opeiation the S3'mptoms fiist recuiied, or how' man3' individuals le- 
mained free of s3mptoms foi then w'hole postopei ative couise The maze of 
numbers contained in the table is at fiist sight confusing, perhaps, but if the 
eye is allow'ed to tiavel dowm each column headed “Satis Cases,” the main 
significance of the figiiies becomes appaient In the fiist place, it is interesting 
how little variation there is 111 any gioup in the propoition of cases w'ho are 
free of S3'inptoms in the vaiious postoperative 3'eais Secondly, it is seen 
that, among the gioups, the obstiuction cases w’lth gasti o-entei ostomy (first 
group on the left-hand side) aie almost unifoimty ovei 90 pei cent free of 
symptoms The othei gioiqis aie doing less w'ell in almost ever3' year The 
difference becomes moie striking if the columns show'ing “Unsat Cases” 
aie compared In the yeais w'heie the number of cases is small, the per- 
centages lose meaning 

The findings in Tables V and VI agiee in geneial w'lth those in Tables I 
to IV, so far as the results of the various opeiations are concerned Gastro- 
enterostomy for the obstiuction cases has the best recoid, with paitial gas- 
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trectomy almost equally good The p3doi oplasties, having so few cases, are 
difficult to judge, but do not seem to do as well as following the operations 
just mentioned In reading these two tables it is helpful to beai in mind that 
so far as the study of the lesults of medical treatment has gone, it seems to 
show^ that First, veiy few' medicall)' treated cases have gone five years with- 
out recuiience of symptoms (compaie wuth Table V), and, second, in any 
year after hospitalization, approximately 75 per cent of the cases are free of 
symptoms, ic , satisfactoi)', and 25 pei cent ate having symptoms (compare 
with Table VI) 

A study of the status of the postoperative patients according to calendar 
years, instead of postoperative-years, is not tabulated here It brought out 
only one fact of inteiest, namely, that the pioportion of individuals fiee of 
symptoms from year to yeai lemamed nearly constant We could show no 
mciease m symptoms m the gioup as a wdiole dm mg the depression years, 
although w'e weie impiessed in the Follow'-Up Clinic by the apparently close 
relation in ceitain individuals betw'een increased economic stiess and recur- 
rence of ulcer symptoms 

Table VI (a) 

RESULTS BY YEARS 
GASTRIC ULCER 


Yrs 
P 0 


Partial Gastrectomy, 
Billroth II and Pdlya 


Excisions 

Cautenzations, 

Pyloroplasties 


Posterior Gastro- 
enterostomy 


Satis Unsat Satis Unsat Satis Unsat 




Cases 


Cases 


Cases 


Cases 


Cases 


Cases 

I 

28 

88% 

4 

12% 

7 

70% 

3 

30% 

9 

79 % 

4 

21% 

2 

25 

96% 

1 

4 % 

9 

90% 

I 

10% 

5 

50% 

5 

50% 

3 

23 

96% 

I 

4 % 

7 

88% 

I 

12% 

2 

29% 

5 

71% 

4 

22 

95 % 

I 

5 % 

7 

88% 

I 

12% 

I 

20% 

4 

80% 

5 

18 

100% 

0 


5 

83% 

I 

17% 

I 

25% 

3 

75 % 

6 

15 

100% 

0 


5 

100% 

0 


I 

33 % 

2 

67% 

7 

14 

100% 

0 


4 

80% 

I 

20% 

0 


2 

100% 

8 

13 

100% 

0 


3 

100% 

0 


0 


2 

100% 

9 

II 

100% 

0 


3 

75 % 

I 

25% 

0 


0 


10 

II 

100% 

0 


2 

50% 

2 

50% 

0 


0 


II 

6 

86% 

I 

14% 

2 

67% 

I 

33 % 

0 


0 


12 

5 

83% 

I 

17% 

3 

100% 

0 


0 


0 


13 

4 

80% 

I 

20% 

2 

67% 

I 

33 % 

0 


0 


14 

3 

75 % 

I 

25% 

0 


I 

100% 

0 


0 


15 

2 

67% 

I 

33 % 

I 

100% 

0 


0 


0 



Table VI (a) shows the “Results by Years” in gastric ulcer, just as Table 
VI shows them m duodenal ulcer The points of interest m this table are the 
excellent record of the partial gastrectomies and the very poor record of the 
gastro-enterostomi es 
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In Table VII an attempt is made to analyze the causes of failures oc- 
curring aftei the operations that were performed most frequently A total 
of 314 individuals were followed after these opeiations, of which ii8 sooner 
or later became, temporal ily at least, unsatisfactory This table was aiianged 
in Older to show whether any one procedure was especially prone to be fol- 
lowed by any single cause of failure Pam is not included m this table as it 
occurred in nearly all these patients, whatever their opeiation It does not 
appear from this record that there is any undesiiable lesult which occurs 
after one type of opeiation more than after another Hemonhage occurred 
among the unsuccessful cases after all opeiations in not very different pio- 
portion It occurred regaidless of whether the patient had bled before opei- 
ation or not Recurrent, marginal or jejunal ulcers, demonstiated chiefly by 
roentgenologic evidence, appeared in about half the unsuccessful gastro- 
enterostomies and half the unsuccessful partial gastiectomies Pooily func- 
tioning stomas appeared lelatively moie frequently among the gastro-entei - 
ostomies Neuroses, so diagnosed b)'^ a ps3'^chiatiist, are found in only five 
cases, but this figure is probably lower than it would be if adequate psychiatiic 
examination were possible foi all the patients Ceitainly this is a complica- 
tion that should be recognized, if possible, before operation is undei taken, as 
few of these individuals aie subjects for suigery 

The number of wholly unsuccessful cases, compaied with those who had 
only temporary or mild recurrences, may also be estimated fiom this table 
In the two right-hand columns appear the number of individuals that weie 
subjected to secondary operations because of the severity of their lecuirences, 
and the number that died of then ulceis Among the ii8 patients, there 
were 20 secondary operations, of which six weie partial gastrectomies after 
unsuccessful gastro-enterostomies, six were closures of gasti o-entei ostomy 
stomas, and the remamdei were miscellaneous piocedures It is interesting 
that only two of these operations were for acute perforations Of the eight 
deaths, four were attiibuted to hemorrhage, two occuried after secondary 
operations, one followed the development of caicinoma at the site of an old 
gastric ulcer, and one is unclassified 

The question of how often carcinoma develops in pieviously benign gas- 
tric ulcers IS not in any way answered by our data Among a total of 88 
gastric ulcers, we have observed three die of gasti ic caicinoma, but we do not 
know that these three did not have carcinoma at the time the)'- fii st developed 
symptoms We have included them among the ulcers because none of them 
was recognized to have carcinoma m less than five years aftei the recognition 
of the ulcer Other cases with carcinoma have been placed with the carcinoma 
group, whatever the diagnosis made at the tune of opeiation The point of 
practical importance m this matter is the recognition of the difficulty of dis- 
tinguishing between the benign and malignant ulcers in the stomach even 
at operation With the good results that have come of paitial lesections for 
benign ulcers, we are more encouiaged than ever to resect doubtful cases that 
do not heal rapidly under medical care 
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Table VIII 

POSTERIOR GASTRO ENTEROSTOM\ FOR DUODENAI ULCER 
CHIEF CAUSES OF DEATH 


Pneumonia 7 

*Hemorrhage 7 

Pentonitis 2 

Ileus I 

Dilated stomach i 

Pulmonary embolus i 

Miliary tuberculosis i 

Dunng operation i 

Inanition i 

Lung abscess i 

Total 23 


Autopsies 13 — 57% 

*2 from ulcer bed 
2 from undetermined source 
2 from G E suture line 
I from abdominal wall 

The postoperative death rates shown in Table I and II are higher than 
most of those which have been published Table VIII gives the chief causes 
of death after gastro-entei ostomy for duodenal ulcei Over half of these 
cases were autopsied Pneumonia appealed to be the chief cause in approxi- 
mately one-third of the cases Hemorrhage was the chief cause m another 
third It IS to be noted that at least two of the fatal hemoiihages occuned 
from the ulcer bed Whether these two would have occuired without opera- 
tion IS impossible to tell But this table affords a poor explanation of vhy 
so many died 


Table VIII (a) 


POSTERIOR GASTRO-ENTEROSTOMY FOR DUODENAL ULCER 
MORTALITY ACCORDING TO AGE 


Age 

No of 

PO 

Death 

Years 

Cases 

Deaths 

Rate 

11-20 

7 

0 1 


21-30 

31 

0 J 

I 

31-40 

73 

6 ' 

[ 7 1% 

41-50 

54 

3 . 

51-60 

44 

9 

1 

61-70 

15 

4 

f 23 3% 

0 

00 

1 

I 

1 J 

I 


225 

23 

10 2% 
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Table VIII (a) is perhaps more significant, showing how' the mortality 
rate rose wath the age of the patients opeiated upon Under 30, there were 
no deaths, between 30 and 50, there were nine deaths among 127 patients 
(7 I pel cent), but m patients over 50 the death rate was 23 3 per cent An- 
other factor, that w^e cannot appraise accurately, is the condition of the 
patients befoie operation, irrespective of age About one-third of those that 
died were in poor condition befoie operation, due to hemorrhages, too pro- 
longed medical regimen without impiovement, or othei causes In the earlier 
3^ears of this stud}'’, prolonged deh}''diatioii before opeiation was not uncom- 
mon It is deal from these considerations that the opeiative risk in gastio- 
entei ostomy cannot be stated foi any individual in terms of the aveiage, as 
IS true in most opei ations 

Table VIII (b) 


POSTERIOR GASTRO-ENTEROSTOMY FOR DUODENAL ULCER 
MORTALITY BY FIVE-YEAR PERIODS 


Years 

Total No 
of Cases 

Postop 

Deaths 

Survivors 

1916-1920 

32 

4 12 5 % 

28 

87 5 % 

1921-1925 

60 

9 15% 

51 

85% 

1926-1930 

60 

5 8 3% 

55 

91 7 % 

1931-1935 

70 

5 71% 

65 

92 9 % 


Table VIII (b) show's that the postopei ative mortality of gastro-enteros- 
tom} has fallen during the last decade to about half of w'hat it w'as during 
the pievious decade So many factois seem to have contributed to this drop 
that w'e have not attempted to analyze them 

The mortality rate in partial gasti ectomies has been even moie of a prob- 
lem than in gastro-enterostomies In all types of partial gastrectomy, there 
w'ere 22 deaths in 133 cases, a mortality late of 16 5 per cent In duodenal 
ulcers the late w'as 185 per' cent, in gastric ulcers 13 per cent Table IX 
gives an analysis of the chief causes of death in the tw'o types of partial gas- 
trectomy most often performed, namely, the Billroth II and Polya types 
It is not easy even at autopsy to assign a chief cause of death in several of 
these cases They died w'lth multiple lesions But Table IX is wholly clear 
as to the importance of one item, namely, peiitomtis from leakage of the 
duodenal stump At least six of the 16 fatalities w'ere traceable to this cause, 
and there is little doubt that some of the thiee labeled "Uncertain” and the 
tw'o labeled “Peritonitis of Unknown Source” could be added to this number 
So that somew'here betw'een 37 5 and 68 8 per cent of our deaths are attribu- 
table to leakage f Of perhaps even gi eater importance is the item of obstruc- 
tion, w'hich W'e know occurred in nine of the 16 fatalities and may have been 
piesent m five more By obstruction we refer to kinks or twists occurring 
close to the site of anastomosis in either the proximal or distal jejunal loops 
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Four of the six pi oven leaking duodenal stumps were associated with, and 
piobably partly caused by, such obstructions A reduction of moitabty must 
obviously await contiol of these two complications 

Table IX 


PARTIAL gastrectomy TOR DUODENAL AND GASTRIC ULCER 




PO 

Deaths 

Autopsies 

Billroth II 

54 

8 

14 8 % 

2 

Pdlya type 

55 

8 

14 8 % 

7 

Totals 

109 

16 


9 

CHIEE 

CAUSES or 

DEATH 




Bill II 


Pdlya 

Total 

Uncertain 

3 


0 

3 

Pentonitis, unknown source 

2 


0 

2 

Hemorrhage 

I 


I 

2 

Leakage of duodenal stump 

2* 


4t 

6 

Obstruction alone 

0 


3 

3 

Totals 

8 


8 

16 


* I also had obstruction 
1 3 also had obstruction 


Table IX (a) 

PARTIAL GASTRECTOMY 


Cofnphcattons, Not Fatal, hut Requiring Second Operation 



Bill ir 

Pdlya 

Total 

Peritonitis, unknown source 

I 


I 

Atonic stomach 

I 


I 

Leakage of duodenal stump 

0 

2 

2 

Obstruction alone 

0 

5 * 

5 * 

Totals 

* One of these after 16 months 

2 

7 

9 


Table IX (b) 

PARTIAL GASTRECTOMY 
Serious Complications 

Atonic stomach i 

Hemorrhage 2 

Peritonitis, unknown source 3 

Uncertain nature 3 

Leakage of duodenal stump (of which 4 had obstruction also) 8 
Obstruction alone 8 


Total 


214 


25 
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In addition to the complications which ended in death, theie weie, in other 
individuals, complications which requiied opeiative mterfeience to sa\e life 
early during the postoperative course These are listed in Table IX (a), 
and here again appear leakage of the duodenal stump in two of the nine cases, 
and obstruction m five (One of these obstiuctions was evident shoitly after 
operation but was incomplete and did not necessitate immediate relief ) A 
summary of the seiious complications, some of which lesulted m death, is 
given m Table IX (b), combining the figuies m the two preceding tables For 
emphasis, attention is again drawn to the frequency of leaking duodenal 
stumps and obstruction 

The question immediately comes to mind How to control these two com- 
plications^ For the leaking duodenal stump, a dram placed near to the site 
of the stump, almost as a routine measure, should usually suffice Not one of 
the surgeons who operated upon the eight cases that leaked thought that his 
closuie of the stump was insecure, oi he would have drained One cannot 
predict M'hich of the stumps will yield to the pressure caused by unexpected 
obstruction, even temporary, or to some other circumstance Therefore we 
dram In seveial cases where the closure was recognized to be faulty, a dram 
was employed Some of these cases developed fistulae, but not one has died 
The fistulae, incidentally, have all closed spontaneously, as would be expected 
provided there weie no obstruction to the flow of duodenal contents down 
the intestine 

As regards the second complication, obstruction, no such simple lemedy 
suggests Itself The obstructions have occurred m either the pioximal or 
distal anastomosing loop of intestine They have occuired from twists, kinks 
or constrictions and as the result of edema Some weie brought about by 
adhesions, some by constriction by the transverse mesocolon when it hap- 
pened to slip down from the stomach and encircle the anastomosed jejunal 
loop It is true that obstructions appear to have occurred much moie fre- 
quently after the Polya type of operation than after the Billroth II type 
(Table X) 

Table X 

POSTOPERATIVE OBSTRUCTION 


Proximal Loop 

Antenor P61ya (without entero-enterostomy) 3 

Postenor Pdlya (without entero-enterostomy) i 

Posterior Pdlya (with entero-enterostomy) 2 

Billroth II 0 

Distal Loop 

Antenor P61ya (without entero-enterostomy) 2 

Postenor P61ya (without entero-enterostom}^ i 

Postenor Pdlya (with entero-enterostomy) 2 

Billroth II I 

At Site of Anastomosis 

Billroth I I 
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It would seem fiom analyzing the statistics in Table X, that the answer 
was to abandon Polyas and adopt the Billioth II, since the follow-up results 
u ere almost equally good But it is to be recalled that the death rates in the 
two opeiations weie the same Seven of the eight deaths aftei Polyas were 
followed by autopsy, but only two of the eight deaths aftei Billroth II 
Theiefore, we do not know that the Billrotli II operation leads as infrequently 
to obstruction as we think it does, and see little in oui results to make us 
recommend it ovei the Polya 

Tadlc XI 

PARTIAL GASTRECTOXn TOR PEPTIC ULCER 


Operation 


Total 
No of 
Cases 


Mor- 

tality 


Fol- 

lowed 

Sur- 

vivors 


Followed Postoperative 

Sur- Complications 

vivors 

Satis- Obstruc- Pen- 
factorj' tion tonitis 


Billroth II 

54 

8 

15% 

41 

32 

78% 

I 

2% 

5 

9% 

P61ya 

55 

8 

15% 

45 

38 

84% 

II 

20% 

6 

n% 

a Ant Pdlya 

26 

4 

15% 

21 

16 

77% 

5 

20% 

4 

15% 

b Post Pdlya 

29 

4 

15% 

24 

22 

92% 

6 

21% 

2 

7% 

\ Pdlya with ent -ent 

19 

4 

21% 

14 

12 

86% 

4 

21% 

3 

16% 

y Pdlya without ent -ent 

36 

4 

11% 

31 

26 

84% 

7 

19% 

3 

8% 

Billroth I 

7 

I 

14% 

6 

4 

67% 

I 

14% 

0 

0 

Moynihan 

4 

2 

50% 

2 

0 

0 

0 

0 

I 

25% 

Sleeve 

13 

3 

23% 

10 

4 

40% 

0 

0 

I 

8% 


In Gastric Ulcers 

Of i6 Pdlyas followed, 15 were satisfactory 
Of IS Billroth II followed, 13 were satisfactory 

Of 31 Pdlyas and Billroth II followed, 28 were satisfactory, or 90 3% 


In Duodenal Ulcers 

Of 29 Pdlyas followed, 23 were satisfactory 

Of 26 Billroth II followed, 19 were satisfactory 

Of 55 Pdlyas and Billroth II followed, 42 were satisfactory, or 76 4% 

The final part of this stud)^ deals with thiee matteis First, a comparison 
of the lesults aftei anteiior Polya as compared to posteiioi Po^'a, second, 
of Polya with entei o-enterostomy as compared to Polya without entero- 
entei ostomy , and third, the results aftei Polya and Billioth II proceduies 
compared with the results after the othei types of partial gastiectom}^ which 
have been peifoimed On analyzing the statistics m Table XI, it is seen 
that theie is little to choose between anteiioi and posterior Pol3'a fiom the 
standpoint of postopeiative mortality, follow-up lesults, 01 incidence of post- 
operative complications The same is true m compai mg the Polya with entero- 
entei ostomy to those without entero-entei ostomy The posterioi Polya has 
been followed by moie satisfactory smvivois, propoi tionately, than has the 
anterior Polya, but this difference is explained by the fact that postei lor pi o- 
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cedures happened to be done more fiequently in the gastric ulceis, in which 
the results were good \\hichever of the two pioceduies was performed It is 
interesting that the pieseiice of an entero-enterostomy does not appear to 
lower the incidence of postopei ative obstiuction 

With regal d to the partial gastrectomies othei than Polya oi Billroth II 
types, the column showing “Followed Survivois Satisfactoiy” m Table XI 
explains ^^hy the Billroth I, Moynihan and sleeve lesection types of procedures 
aie now laiely perfoimed Few, in oui experience, have been followed by 
satisfactoiy results The postoperative death rate after the Moynihan and 
sleeve i esections has been high It is true, however, that we have performed 
the Moynihan operation only four times 

Of pyloroplasty, in our experience, not much is to be said The series is 
small, 2/ in all, of which thiee weie pei formed for gastric ulcer and the 
remainder for duodenal ulcer What little difference can be demonstiated 
between the Finney and Horsley types is in favoi of the former Tables I 
and II show the results in the duodenal ulcers They are encouraging when 
compared to the results of other procedures, especially as regaids the low 
death late, but the follow-up is not yet long enough to judge In the Horsley 
type, followed for an average of 46 years, five out of ii case« art already 
unsatisfactory Only two of the Finney type have remained satisfactory for 
more than two years, although five others are still free of symptoms, followed 
for less than two years The peicentage of time free of symptoms aftei both 
operations has been good and theie has been no death from ulcer after leaving 
the hospital None of the other procedures, comprising the smallei gioups, 
holds promise 


CONCLUSIONS 

( 1 ) Cases of peptic ulcer should be given the benefit of the safest knowm 
tieatinent first, namely, medical or conseivative therapy 

Its definite limitations m certain resistant cases, how’^evei, 01 in the pres- 
ence of repeated or persistent serious complications, should be lecogmzed 
Obstruction, uncontrolled erosion, wuth or without perforations and hemor- 
rhage, are among the most formidable of these Cancel in gastric ulcei must 
always be borne in mind 

A careful study of each patient befoie operation is the most valuable guide 
in selecting the proper surgical procedure This statement does not minimize 
the importance of the findings at opeiation 

(2) Despite the piesent radical trend in surger}, there is a very definite 
field for gastio-enterostomy in the treatment of this disease, m fact, in cases 
with persistent obstruction of high giade, it is follow^ed by as satisfactoiy 
results as is any other form of stiigeiy It presents less iisk to the patient 
than more radical procedures 

(3) Subtotal gastrectomy is indicated in pyloric or duodenal ulcer in 
which peisistent pain 01 recuirent hemorrhage is outstanding Gastro- 
entei ostomy in these cases has proven unsatisfactory 
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(4) Cases of chionic gastric ulcers of the lesser curvature with persistent 
symptoms of a seiious iiatuie lesponcl best to subtotal gastrectomy 

(5) Subtotal gastiectomy is a more foimidable piocedure than gastro- 
entciostom}^ and, theiefoie, will be associated inevitably with a higher post- 
operative mortality Its piesent operative mortality can be lowered by a 
fuller lealwation of the actual causes of death 

(6) The material is not available m this clinic foi a reasonable study of 
the lesults of the vaiious foims of pyloioplasty 

(7) It IS obvious that stud}'^ of peptic ulcer should be diiected towaid 
etiology, but until the cause is luioun, effort should be diiected not toward 
moie radical suigei}^, as is the present trend, but rather touard selective sur- 
gery This selection can be made best onl}' if follou-up lesults are known 

As suigeons, it is oui lesponsibibty to select the patient for operation and 
the opeiation foi the patient 
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caiicino:ma of the peripapillary portion of the 

DUODENUjM 

Marshall M Libber, M D , 

Philadelphu, Pa, 

Harold L Stewart, M D , 

Boston, Mass, 

AND 

Herbert Lund, M D , 

llNIONTOtt’N, Pa 

FROM THE PVTIIOLOGIC L.\BOBATOIIIE3 OF THE JEFFERSON MEDICAL COLLEGE VND II03PITM> TUF DEpVRTMFNT OF NEO 
PL\5aTIC DISEiSEa, THE PHIL^DELPHIV OESER^L HOSPITAL iND THE ONIOVTOW S HOSPiriL, P'1. 

PART ONE 

This is our third communication dealing with the subject of duodenal 
carcinoma, the two pievious papers being devoted to a consideiatioii of this 
lesion as it occurs in the supi apapiilary portion (Stewart and Lieber) and 
infrapapillary portion (Lieber, Stewait and Lund) of this shoit segment of 
the small intestine An analysis of caicnioma of the peripapillary portion 
of the duodenum appears justified m view of the fact that a comprehensive 
picture of the morbid anatomic and clinical aspects of the disease is lacking, 
and only slight notice has been given to it m cunent clinical, surgical and 
neoplastic treatises 

The papilla of Vater is a small but complex stiucture with variable 
anatomic relationships It is covered superficially with intestinal mucous 
membrane and it receives the common bile duct and mam pancreatic duct, 
which occasionally unite to form a true ampulla within the papilla proper 
We shall cite from our own material and fiom the hteiature to show that 
cancer can arise from the epithelial lining of any of these structures These 
tumors, however, early permeate the surrounding tissues and by extension 
soon involve adjacent structures and so obscure the exact point of origin of 
the neoplasm Under these circumstances, which obtained in the majority 
of cases, there is no way of identifying exactly the structure giving rise to 
the growth It is then only possible to classify each case on the basis of 
the extent of involvement at the tune of examination either at operation or 
autopsy We incline to the belief, at least with regard to certain of our 
own cases, that, had the postmortem examination been more painstaking, the 
gross exploration carried out moie diligently, and the tissue blocks for 
microscopic study selected more judiciously, a greater refinement of classi- 
fication would be possible Moreovei, the terms ampulla of Vater and 
papilla of Vater are frequently used interchangeably in many protocols, as 
though they were synonymous woi ds capable of indicating the same anatomic 
structure 


Submitted for publication Ivlarch 24, 1938 

219 



LIEBER, STEWART AND LUND 


Annals of SurRcry 
I ebruari 103 ) 


The cases of caicmoma of the peiipapillaiy portion of the duodenum in 
this senes may be classified as follows (I) Primaiy carcinoma of the 
ampulla of Vater (II) Primary carcinoma of the terminal duct of Wirsung 
(III) Primary carcinoma of the terminal common bile duct (IV) Primary 
carcinoma of the intestinal mucous membrane covering the papilla of Vater 
(V) Carcinoma involving all the epithelial structures of the papilla of Vater 
under Groups I, II, III and IV (VI) Caicmoma involving all the epithelial 
structures comprising the papilla of Vater exclusive of the intestinal mucous 
membrane 

We piopose to piesent here an analysis of certain featuies of caicmoma 
of the peripapillaiy region of the duodenum and to report 17 new cases of 
this condition An attempt was made to collect all the cases reported in 
the hteratuie, but a few weie not available and others undoubtedly escaped 
our notice, especially where reported m monogiaphs, old S3'Stems, obscure 
journals or undei misleading titles Since many histones were incomplete, 
inaccuracies and omissions existed m other data, and standards of ob- 
servation and interpretation were lacking, tbe numerical sum of the analyses 
of given clinical or pathologic features does not always equal the total 
number of cases under consideration 

Three hundred ninety-nine cases were abstracted from the literature 
Theie are included in this study, however, only those cases which have a 
histoiy, pltysical findings and gioss and microscopic studies of the primary 
lesion On this basis, 205 were analyzed, to which are added the 17 cases 
from our own records Thiity cases, usually having been regarded as ex- 
amples of this condition, were rejected from present consideration because 
of the brevity of the leport or lack of history or physical examination 
Six cases weie discaided because of the possibility that the neoplasm may 
have been primary in the stomach m two cases, m the gallbladder and kidney 
m one each, while in one case the neoplasm was not definitely malignant, and 
in another, the tumor was piobably a malignant melanoma One hundied 
fifty-eight cases were rejected because of the lack of gioss and microscopic 
studies of the piimary lesion 

Appended are lists of the souices of the case reports of those cases judged 
acceptable for analysis (222), and those which weie rejected for the reasons 
given (194) 


CITATION OF THE SOURCE OF THE 222 CASES ANALTZED 

Fereol, Rosenstein, Merkel, Cases i and 2, Caillet, Bridge, Fischel, Berrj and 
Cockle, Barth and Marfan, Sacci and Adserson, Ely, Morax, Pilliet, Coats and 
Finlayson, Warmburg, May, Koster, Schmitt, Cases i and 2, Weir, Hesper, Case i, 
Holtbuer, Case 2, Ely, Lannois and Courmont, Deepen, Rendu, Hanot, Hanot, 
Thomas and Noica , Mauclaire and Durriev , Krokiewicz , Hughes , Descos and Benel , 
Dominici , Dieckmann , Luzzatto , Dobbertm , Butz , Rolleston , Schuller, Cases i and 2 , 
Mayo , Edes , Rixford , Maur> , Scheuer , Miodowski, Cases i and 4 , Hall , Hagen , 
Cornil and Chevassu , Moore, Klotz, Cases i and 2, Hultgren, Letulle and Verliac, 
Chardon and Raviart, Arnsperger, Cases 28 and 30, Raviart and Lorthois, Carnot 
and Harvier, Geiser, Case 2, Pappenheimer , Verhoogen, Souques and Aynaud, Cases 
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1 and 2, di Giovine, Le Blanc, Borelius, Case 4 , Devic and Sav}', Gasbanni, Rauzier, 
Rimbaud and Anglada, Le Noir and Courcouv, Korte, Case 32, Koerber, Cases 1 and 
2, Oehler, Navarro, Fran^ois-Dainville , Doberauer, Cuneo, Kausch, Cases i, 2 and 
4, Lenormont and Courmont, Cade, Oppenheimer, Upcott, Case 2, Roger and Lapejre, 
Outerbndge, Bmda, Pollet, Zuccola, Cases 1, 2, 3 and 4, Docq and Van Bever, Crohn, 
Cases I, 2 and 3, Petren, Case 56, Anschutz, Ohani, Case 9, Schussler, Case 9, 
Riston, McGuire and Cornish, Case i, Palhn, Cases i, 2 and 3, Carnot and Libert, 
Propping, Lewis, Brutt, Cases 6 and 7, Kleinschraidt, Cases i and 2, Tenani, Hart- 
mann, Angeh, Pozzi, Cases 2 and 3, Prat, Case i, Marino, Abell, Cases 2 and 3, 
Chiraj', Benda and Milochevitch , Einhorn and Stetten, Pozzi, Cases i and 2, Konjetzny, 
Muller, Hadfield, Cabot, Case 12063, Garcia Lagos, Ugon and Dominiquez, Hingst, 
Cases I, 2 and 3, Qar, Fulde, Rouslacroix, Raybaud and Debernardy, Cohen and 
Colp, Cases i, 2, 4, 5 and 8, Murgoci, Case i, Savinych, Cases i and 2, Del Valle, 
Brachetto-Bnan and Orosco, Case 2, Busch, Dewis and Morse, Case 6, Boston and 
Jodzis, Jermain, Bonanno, Countryman, Meyer and Rosenberg, Case i, Sisto, 
Varangot, Cases i and 14, Ross and Davie, Godfrey and Sappington, Mateer and 
Hartman, Cases 2, 3, 4 and 5, Rutishauser, Cases 2, 3 and 6, Walters, Pemberton, Judd, 
Block, Goldberg, Potter, Berard, Mallet-Guy and Croizat, Lauwers, Cases i and 2, 
Cabot, Case 19191 , Lisa , Levme and Fitz Hugh , Lami , Santero, Cases i and 2 , 
Swenson and Le\m, Chiuchini, Harbin, Harbin and Harbin, Whipple, Parsons and 
Mullins, Cases 1, 2 and 3, Hunt and Budd, Doub and Jones, Case 2, Koch, Case 2, 
Dardinski , Cabot, Case 23282 , Geisthovel, Cases I-i, II-i and II--8 , Hoffman and 
Pack, Cases 3, 8, 11, 12, 15, 16 and 18, La Manna, Case 1 and Lieber, Stewart and 
Morgan, 17 cases 

CITATION OF THE SOURCE OF 30 CASES REJECTED BECAUSE OF INSUFFICIENT DATA 

Oestreich, Leith, Cases i and 2, Lejonne and Milanoff, Krause, Geiser, Case 4, 
Saltykow', Cases i and 3 , Schussler, Case 3 , Mariconda , Dalla Valle, Cases i and 2 , 
Staemmler, Cases 1, 4 and S, Mosto, Case 2, Plenge, Case i, Llambias, Brachetto-Bnan 
and Orosco, Case 3 , Shapiro and Lifvendahl, Cases 4, 6, 8 and 1 1 , Molfino , Schonbauer 
and Bsteh, Cases i, 2, 3 and 4, La Manna, Case 153/31, and Nickerson and Williams, 
Cases A-35-11 and A-35-217 

CITATION OF THE SOURCE OF SIX CASFS REJECTED BECAUSE OF PROBABILITY OF 

INCORRECT DIAGNOSIS 

Reynolds, Knelke, Zuccola, Case 5, Hoffman and Pack, Case 4, Wahl and 
Zuccola, Case 7 

CITATION OF THE SOURCE OF I 58 CASES REJECTED BECAUSE OF OMISSION OF 

PATHOLOGIC EXAMINATION 

McNeal, Ehrmann, Stokes, Dittrich, Cases i and 2, Lacaze, Duchek, Lambl, 
Frerichs, Arrachard, Riesenfeld, Case 69, Avezou, Chouppe, Hicks, Martha, Mason, 
Courmont and Lannois , Frankel , Holtbuer, Case i , Terrier, Case i , Thomas , Stabel , 
Mormi, Auerbach, Cases 6 and 7, Kehr, Eilers and Lucke, Case 13, Pratt and Fulton, 
Halsted, Case 2, Pennato, Cases i and 2, Brill, Peaudeleu, Sears, Friedheim, Case 4 , 
Czerny-Arnsperger , Arnsperger, Cases 27 and 29, Cordua, Geiser, Case 3, Boxwell, 
Aronson, Orth, Lennander, Koster, Chauffard, Bauer, Leclerc, Tartanson and Bonna- 
mour , Stieda, Cases 10 and 13 , Cade and Leriche , Morian, Cases 2 and 3 , Olhve and 
Collet, Richards, Barjou and Gate, Pans, Cases 210 and 211, Kausch, Case 3, Upcott, 
Case I, Slajmer, Erdmann, Clermont, Zuccola, Case 6, Hirschel, Wrede, Erdmann 
and Heyd, Case 3, Pels-Leusden , Lichty, Cases 4 and 5, Schussler, Cases 6, 7, 8 and 
10, Oliani, Cases i, 2, 3, 4, S. 6. 7 and 8, McGuire and Cornish, Case 2, Di Poggio, 
Gandusio , Blad , Disque , Brutt, Cases i, 2, 3, 4 and 5 , Mucharinski , Pozzi, Case i . 
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Dnlla Valle, Cases 3, 4, 5 , 6, 7, 8 and 9, Vedel, Giraud and Puech, Abell, Case i, 
Staeniniler, Cases 6, 7 and 8 , Abramowa, Cases i, 2 and 3 , Eusterman, Berkman and 
Swan, Cases 7, 8, 9, 10, ii and 12, Gohrbrandt, Joffe, Cases i and 2, Ceconi, Cohen 
and Colp, Cases 3, 6 and 7, Dewis and Morse, Case A, Cabot, Case 15241, Kulakov, 
Dencks, Cases 3 and 5 , Klinkert , Blomstroni, Case 3 , Colella , Ramlau-Hanson, Cases 
5, 7, 8 and 9, Hinton, Case 2, Varangot, Case 2, Hartmann, Cases ii, 12 and 13, 
Walzel, Raiford, Cases G-1196, G-9310 and G-9923, Lee and Totten, Case 2, Startz, v 
Hrabovsky, Case i, Pangaro, Case 2, Hoffman and Pack, Case 17, and Geisthovel, 
Cases H-2, 3, 4, S, 6, 7, 9 . 10, n and 12 

The minutiae of the clinical phenomena evidenced and laboiatory data 
obtained 111 each of the appended 17 case leports have, to a large extent, 
been omitted owing to the lesultant unessential lengthening of the repoit, 
emphasis, however, has been made in detailing the postmoitem findings and 
the lesults of the pathologic examinations 

CASE REPORTS 

Case I — D K , white, male, age 57, was admitted to the Uniontown Hospital, 
December 17, 1935, complaining of pain in the upper abdomen, jaundice, loss of 25 
pounds in weight ( 1 1 3 Kg ) and vertigo For the past 40 > ears the patient had 
suffered from digestive disturbances after eating certain foods Such an episode occurred 
one month before admission to the hospital, followed one week later bj jaundice which 
deepened progressively over a period of two weeks and then diminished somewhat The 
appetite remained good, the bow'cls regular and the stools were cla\ -colored and foul 
Shortly before admission, the patient experienced a dull, aching sensation in the low'er 
abdomen and pain in the epigastrium accentuated by certain foods such as meats, fruits 
and nuts 

Physical Examination — The abdomen was soft and no masses were palpable There 
was, however, tenderness over the region of the gallbladder Roentgenologic studies 
showed no evidence of gastric malignancy Icterus index, 80, the bromsulfalein 
test for liver function showed 70 per cent retention of the dve in 30 minutes (2 mg 
dosage) , the van den Bergh test W'as immediate direct Cluneal Diagnosis Carcinoma 
of the head of the pancreas A cholecystogastrostomj w’as performed ii daas after 
admission The convalescence w'as unsatisfactorj , the jaundice increasing appreciablj, 
and death occurred Januarj 2, 1936 

Autopsy — Three hours after death Dr H Lund The combined gross and 
microscopic diagnoses were (i) Primarj adenocarcinoma of the duodenal papilla, (2) 
obstruction of the common bile and pancreatic ducts, (3) surgical cbolecvstogastrostomy 
opening, with extensive hemorrhage into the gallbladdei occluding the stoma, (4) jaundice, 
(S) acute degeneration of livei and kidnejs, (6) moderate arteriosclerosis of aorta, 
(7) marked myocardial degeneration , (8) congestion and edema of lungs , (9) biliary 
stasis of liver, (10) chronic pancreatitis, (ii) biliarj nephrosis, (12) bilateral adenoma 
of adrenal glands, and (13) absence of right testicle 

There was slight edema of the extremities The margins of the abdominal incision 
were well approximated superficially, but in and beneath the muscle lajers there was a 
moderate amount of e^travasated blood Near the upper pole of the incision there was 
a small hematoma wdiich communicated with the peritoneal cavity through a small gap 
111 the serosa The peritoneal cavity contained 600 cc of red, watery fluid and there 
were large clots of blood about the gallbladder The serosa was everj where smooth 
and glistening 

All the cardiac chambers and valvular rings were dilated, the endocardium was 
stained yellow and the myocardium was soft The lungs were voluminous, heavy, con- 
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gested and edematous in the dependent portions The kidneys were deep green and the 
markings on the cut surface were indistinct 

The esophagus showed nothing noteworthy The stomach \\as dilated to a capacity 
of 2,000 cc and its wall was thin and attenuated On the anterior superior aspect, 4 cm 
proximal to the pylorus, there was an opening i 5 cm m diameter This communicated 
with the cavity of the gallbladder which was distended with firm blood clots B.le 
could not be forced through this cholecystogastrostomy opening 

Upon opening the duodenum, the papilla of Vater was located 7 cm from the 
Pi lone ring and appeared as a cjhnder, i 5 cm long and i 3 cm in diameter, projecting 
outward and downward from the wall of the duodenum It was moderately firm and its 
sides were apparently covered by duodenal mucous membrane Its distal end was 
slightly rounded and presented a finely lobulated suiface On incising through the 
mass into the common bile duct, a moderate amount of mucoid fluid escaped The 
ampulla of Vater felt slightlj nodular, principally on its inferior and right surfaces. 



Fic I — Case i A trnnguhr section throtgh the ampiilh of Vater The base is foimed by 
portions of the muscular avail of the duodenum and pancreas The h>potenuse is formed by the wall 
of the common bile duct The upright side is formed, in its lower portion b\ the reflected mucosa of 
the duodenum and the upper portion by the projecting papilla of Vater (X?) 


and the mucous membrane W'as light yellow and glistening The wall of the ampulla 
w’as thickened by moderately firm, homogeneous light yellow tissue w'hich was most 
abundant near the junction with the duodenum Higher up, around the bile duct, this 
tissue faded into light gray streaks resembling fibrous tissue which was continuous with 
similar tissue in the pancreas The common bile duct measured 2 cm and the common 
hepatic duct 27 cm in circumference 

The liver weighed 1,400 Gm It was greenish-yellow, softer than normal, and the 
cut surface showed dilated biliary ducts 

The pancreas measured 18 cm in length and was tough, with indistinct lobules 
In the body of the organ the pancreatic duct measured 2 3 cm in circumference and in 
the tail, I 8 cm It narrowed considerably toward its termination, coursing parallel 
with the common duct, and emptied into the duodenum through the ampulla of Vater 
just behind the orifice of the common duct The pancreatic tissue w’as extensively 
atrophied, especially in the body of the organ, where it formed a grayish-yellow tough 
wall 6 mm thick around the pancreatic duct The head of the pancreas w'as ■very hard, 
cut with increased resistance and on section appeared to be mainly made up of tough 
grayish-yellow fibrous tissue containing a few small yellow areas w'hich w'ere taken 
to be pancreatic lobules No enlarged Ijmph nodes were observed The small intestines 
were moderately dilated and filled with gas and mucus 
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Pathologic E\ammatwn * — A roughly triangular section of the ampulla of Vater 
was obtained for histologic examination, after the common duct was opened A portion 
of the wall of the duodenum was attached to one corner of the section corresponding to 
the light angle (Fig i) The mucosa of the duodenum was reflected upward on the 
upright side ^\hlle the muscular layer formed part of the base of the triangle The 
greater portion of the upright side of the triangle (i 75 cm ) was formed by the 
projecting papilla of Vater, the hypotenuse (4 cm) was formed by the wall of the 
common bile duct , the base (38 cm ) was composed of portions of the muscular wall 
of the duodenum, and pancreas The papilla of Vater overhung the duodenum a little 
where the two structures met A deep cleft traversed the section from the middle 
of the vertical side to the middle of the base, paralleling the hypotenuse or common 
duct This structure will be referred to as “pancreatic duct ” It was either the duct 
of Wirsung 01 a deep cleft between two very long villous-hke projections It appeared 
to terminate between the lobules of the pancreas Its epithelium on the surface was 
autoljzed m places, but otherwise its structure w'as no different from the remainder 
of the atypical epithelium 

This “pancreatic duct” ended abruptlj about 2 cm from the tip of the ampulla, 
terminating in a pocket lined by flattened cells, surrounded bj fibrous tissue and Ijing 
between atrophic pancreatic lobules The strip of duodenal mucosa showed autoljtic 
changes in the superficial epithelial cells but the outlines of the crjptic \ilh and 
Brunner’s glands remained Where the duodenal mucosa was reflected onto the papilla 
of Vater it narrowed abruptly and was capped by masses of atjpical epithelial cells, 
and the underljing duodenal musculature faded out into the walls of the common duct 
and “pancreatic duct” These atjpical epithelial cells lined both ducts and permeated 
extensively the deeper strands of fibrous and muscular tissue almost throughout the 
limits of the section, that is, about 3 s cm from the tip of the ampulla Approximateb 
I cm of the distal end of the common duct w-as lined bj nonmalignant partially auto- 
ljzed epithelium The atjpical epithelial cells measured approximately 10 micra in 
width and so micra in length and were characteristicallj arranged m a single lajer, wuth 
the nuclei occupjing the basal fourth of the cell With this essential structure pre- 
dominating, the epithelium was occasionallj' differentlj arranged to afford a small 
variety of appearances On the surface there were numerous Mllous-hke projections 
supporting numerous secondary papillary projections arranged in a parallel fashion, 
resembling duodenal crypts, although much wider In the deeper tissues these large 
vilh w^ere less evident, and acinar structures predominated which w'ere lined bj single- 
layered epithelium either indented bj' papillarj projections or traversed bj fibrous septae 

The most common picture in the deeper tissue was that of large acini, almost com- 
pletely filled with desquamated epithelium and imperfectly lined by single lajers of 
epithelial cells The individual cells were tall columnar w'lth light pink, shghtlj foamy 
cytoplasm and sharply defined cell borders The nuclei w^ere generally ovoid or round 
and composed of a delicate stippling of chromatin material Some cells had large 
hyperchromatic nuclei with coarse masses of chromatin About one mitotic figure was 
observed m every two or three high power fields The stroma was composed of 
fibroblasts, capillaries and inflammatory cells and formed broad bands on the surface 
supporting the vdlous-hke projections Several strands of smooth muscle w'ere observed 
m the depth of the section and these were infiltrated by tumor cells How'ever, the 
large strip of duodenal musculature and underlying pancreas did not seem to be invaded 

A section of pancreas w'as obtained from the head of the organ close to the common 
duct The major part of the section was composed of mature, occasionally hjalmized 
fibrous tissue in which there were small ducts, atrophied lobules and islet tissue The 

* The pathologic examinations in all of the 17 cases reported herewith were made 
by Drs Marshall M Lieber and Harold L Stewart 
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intralobular and periductal fibrous tissue was increased and infiltrated with chronic 
inflaminatory cells 

The inner hall of the liver lobule was sharply demarcated owing to the anuclear, 
deeply pigmented and granular state of the hepatic cells The pigment varied somewhat 
in amount in individual hepatic cells but in general was abundant, appearing as a fine 
stippling of large green granules, and bile thrombi were numerous in the canalicuh In 
the peripheral zone the nuclei were generally well preserved and the cytoplasm contained 
relativelj much less pigment Some cells were multinucleated and the nuclei varied m 
size, some being hyperchromatic The poital radicals were moderatelj thickened b\ 
fibrous tissue and infiltrated with small round cells and occasionally neutrophils 

The most striking change in the kidneys involved the convoluted tubules and con- 
sisted of extensive degeneration, neciosis and pigmentation In the collecting tubules 
fewer of the cells were necrotic but many were swollen and granular and a few con- 
tained pigment Bile pigment in the form of granules and casts was present m the 
lumens of the tubules A few wedge-shaped or linear streaks of atrophic renal tissue 
were observed near the surface 

Case 2 — M M , a wdiite female, age 58, was admitted to the Philadelphia General 
Hospital, July 23, 1934 She had become acutely ill one month previously with nausea 
and epigastric pain but was unable to vomit The pain was dull m character and 
localized under the right ribs Jaundice appeared tw’o w’eeks later and the urine became 
dark brown and the stools gray-colored 

Physical Eiauiiiiatwii of the abdomen was unsatisfactory owing to the marked 
obesity (220 pounds [100 Kg]) , it was, how'ever, distended Enlargement of the liver 
w'as present but no tenderness or palpable masses w'ere noted Roentgenographic exami- 
nation of the gallbladder showed failure of the viscus to concentrate The icterus index 
varied from 116 to 13S and the van den Bergh reaction was immediate positive The 
patient gradually became w'eaker and died in coma, August 28, 1934 

Autopsy — Seven hours after death Dr R A Mathews The combined gross and 
microscopic diagnoses were (i) Adenocarcinoma, primary m the region of the papilD 
of Vater wnth extension to the pancreas and metastasis to the lung, (2) hydrohepatosis 
with marked jaundice and marked degeneration of the liver, (3) obstruction of pan- 
creatic ducts, chronic pancreatitis and foci of fat necrosis , (4) bile pigmentation of 
kidney and marked nephrosis, (5) arteriosclerosis of aorta and coronary arteries, (6) 
myocardial degeneration and sclerosis of mitral and aortic valves , (7) generalized 
passive congestion, and (8) bronchopneumonia 

The gastro-intestinal mucosa appeared congested and the contents of the colon were 
clay-colored At the papilla of Vater there w’as a small, dense, firm, jellow' nodule 
I cm in diameter By compressing the gallbladder w'lth considerable force, bile could 
be forced through the opening of the papilla into the duodenum Proximal to the 
obstruction the biliary passages were markedly dilated The gallbladder was distended 
downward 4 cm below' the costal margin, its w'all was thick, the mucous membrane 
smooth and bile-stained and it contained thick black-brown bile The liver weighed 
2,020 Gm , its capsule was smooth and the parenchyma w'as jcllow’ish-brown and 
friable with small, indistinct lobular markings The pancreas was enlarged and the cut 
surface showed patches of yellow necrotic material and a pitted, hone j -combed appear- 
ance due to dilated ducts 

Pathologic Examination — A section was taken through the duodenum including 
all coats and a small amount of fat and connective tissue externallj No evidence of 
the papilla, bile ducts or pancreatic duct was observed in this section The mucous 
membrane and underljing glands of Brunner appeared intact Tumor tissue was ob- 
served in the submucous and muscular coats and the fibro-fatty tissue outside the 
duodenum Tumor cells W'ere observed in and around blood vessels and nerves The 
atjpical cells grew 111 the form of small irregular acini and clumps The> were chieflj 
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coluinnai or cuboidal and were relatnelj small wath smooth, pale or bright red 
cjtoplasm and small oval nuclei which w’erc cxceedinglj hipei chromatic although 
regular m shape A few' of the tumor cells w^ere large, ii regular and multinuclcated , 
mitotic figures were rare The stroma w'as abundant and consisted of dense, lijalmized 
fibrous tissue, comparatn elj avascular and containing only a few inflammatory cells 
Laigc areas w'cie complctelj necrotic and in these there w'crc small hemorrhages 

Fig 2 



Tig 3 


Figs 2 and 3 —Case 2 Two views of a large duct embedded m pancreatic tissue The lumen 
of the duct IS slit like and there are several shallow areas of ulceration on the surface The 
mucous membrane is permeated with densely packed neoplastic tissue (Xio and X40 
respectively) 

Another section passed through a large duct, 0 4 cm m diameter and with a narrow 
sht-hke lumen embedded m pancreatic tissue (Fig 2) The mucous surface of this 
duct, its entire wall and the surrounding tissue were composed of densely packed neo- 
plastic tissue resembling that just described (Fig 3) and there were several shallow 
areas of ulceration on the surface 
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Sections of the panel eas showed dilatation of ducts, atrophj, fatty infiltration, 
extensive fibrosis, large areas of necrosis imolving pancreatic and fat tissue with asso- 
ciated inflammatory cell reaction including lymphocjtes, polvmorphonuclear leukocjtes 
and mononuclear cells The islands of Langerhans tended to persist m the areas of 
atrophy and fibrosis 

The mjocardium showed fibrosis, fattv infiltration and acute degeneration A sec- 
tion of lung contained a single small metastatic nodule There were areas of broncho- 
pneumonia and thrombosis of the pulmonary vessels The adrenal gland contained 
many focal collections of lymphocites, especially in relation to the veins The kidnej 
showed a moderate grade of biliarj pigmentation, and marked degeneration and necrosis 
of tubular epithelium There were widespread necrosis and disintegiation of the liver 
tissue, less than $ per cent of the hepatic cells appearing viable Manv of the hepatic 
cells were vacuolated and there was marked biharv pigmentation The portal areas 
were thick and fibrous, and contained many lymphocytes and small proliferating bile 
ducts 

Case 3 — T I , white, male, age 48, was admitted to the Philadelphia General Hos- 
pital, February i, 1934, complaining of epigastric pain and exhibiting deep jaundice 
He had had painful attacks accompanied by jaundice in 1929, and again in 1932 
Clintca! Diagnosis Acute cholecvstitis Cholecystectomy was performed, August 29, 
1932, at anothei hospital With persistence of the symptoms, the patient was again 
operated upon December 19, 1932, a duodenostomy and removal of a fistulous tract being 
performed The terminal illness developed January 20, 1934, characterized by a steadily 
deepening jaundice and clay-colored stools followed ten days later by sudden sharp 
pain in the right upper quadrant of the abdomen There had been no nausea or vomiting 
at any time 

Physical Ei animation demonstrated a rounded abdomen, somewhat distended and 
extremely tender and rigid ov'er the epigastnc area, theie were no masses, however, 
and the liver was not palpable Roentgenographic studies of the gastro-intestinal tract 
showed the stomach m the midabdomen, hypotonic and slightly ptosed with the greater 
curvature below the iliac crest Peristaltic mov'ements were inactive and passed unin- 
terruptedly along both curvatures The duodenal cap was v isuahzed and seemed normal 
About 20 per cent of the barium was retained at the end of six hours Roentgenologic 
Diagnosis Duodenal adhesions and enlargement of the liver and spleen The icterus 
index was 52 and the van den Bergh reaction was immediate diiect with 70 mg of 
bilirubin per 100 cc of blood 

During the patient’s stay in the hospital, the jaundice deepened, abdominal distention 
increased and the liver became palpable two fingers’ breadth below the costal margin 
He developed hiccoughs and paraljtic ileus a few dav's before death, which occurred on 
February 10, 1934 The clinical diagnoses were obstructive jaundice, stone in the 
common bile duct, cliolangeitis and hepatitis 

Autopsy — Twelve hours after death Dr L L Lanj^on The gross anatomic 
findings were (i) Malignant duodenal ulcer surrounding the papilla of Vater, (2) 
marked dilatation of the common bile duct, (3) chronic cholecvstitis, (4) calculous 
obstruction of the intrahepatic biliarj radicles , (5) multiple liver abscesses confined 
mainly to the left lobe, (6) congestion and degeneration of the pancreas, (7) mvo- 
cardial degeneration with passive congestion, and (S) cholemic nephrosis 

Pathologic Examination — The section of duodenum was lined by partiallj auto- 
Ijzed mucous membrane, m the depths of vv'hich a malignant transformation was m 
progiess The atjpical epithelial cells extended through the submucosa and muscular 
coats and were obseived mv’ading nerve fibers The neoplastic cells v^aried consider- 
ably, with deeply acidophilic cjtoplasm and hv perchromatic nuclei of varjing size and 
shape, w'hich were occasionallv observed 111 mitosis The cellular arrangement was in 
the form of nests, short cords and acini, the latter being frequently lined bj tall 
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columnar cells with chrk blue, basally situated nuclei The connectne tissue stroma \\as 
rather scantj and contained collections of l>mphocjtes 

A single section through the pancreas and common bile duct disclosed invasion 
of both these structures bv tumor tissue In other sections from the pancreas there 
\\as a moderate amount of fibrosis and inflammatory cell reaction about the ducts and 
within the lobules 

The Iner tissue showed few of the features of biliarj stasis, wath little or no bile 
pigment present In the inner portions of the lobules there W'as considerable sinusoidal 
congestion and degeneration and atrophj of the parench}ma The hepatic cells show'ed 
active signs of regeneration with multiple nuclei and hj perchromasia Peripherallj 
there w'as a marked amount of fibrosis in and about the lobules and small abscesses 
were frequently observed 

Case 4 — F T , colored, male, age 50, was admitted to the Philadelphia General 
Hospital Februarj 10, 1933, complaining of stomatitis, marked jaundice and loss of 
w'eight Over a period of \ears the patient had had digestive disturbances and for 
the last 18 months had noticed dvspnea on exertion The terminal illness was initiated, 
seven weeks before admission to the hospital, bj salivation and intense itching followed 
a week later by dark urine, clav -colored stools and jaundice and later bv stomatitis and 
considerable loss of weight There had been no constipation or unusual digestive dis- 
turbances at this time ' 

Physical E\aimmtion showed the spleen and liver to be both enlarged and pain 
W'as elicited on deep pressure over the liver Roentgenographic studies disclosed a dense 
shadow m the region of the gallbladder, the stomach appeared hvpertonic and the 
duodenal cap irregular Icterus index 165, van den Bergh reaction immediate positive 
with 176 mg of bilirubin per too cc of blood Clinical Diagnosis kletallic poisoning 
The patient became graduallv weaker and died Februarj 27, 1933, with the clinical 
signs of localized peritonitis 

Autopsy — Thirteen hours after death Dr H McCutcheon The combined gross 
and microscopic diagnoses were (i) Ptripapillarj adenocarcinoma of duodenum, (2) 
hj drohepatosis with marked jaundice, (3) obstruction of pancreatic ducts with marked 
fibrosis, (4) biharj pigmentation of kidnejs and mild nephrosis, and (5) suppurative 
bronchopneumonia 

Upon opening the duodenum a retracted scar, presumablj a healed ulcer, was 
observed on the mucous surface of the pvloric ring The papilla of Vater was sur- 
rounded bj a nodular, pale growth measuring 2 cm m diameter, which obstructed the 
common bile duct Proximal to the lesion the biliarv passages were enormouslj dis- 
tended and clear, dark-yellow bile could be forced through the papilla bv making 
pressure on the gallbladder The liver weighed 1,730 Gm and was dark green with 
accentuated liver markings 

Pathologic Examination — The section of duodenum consisted on either side of a strip 
of partially autolyzed mucous membrani. with a few Brunner’s glands in the siibmucosa 
In the center of the section there was a shallow depression, the base and margins of 
which exhibited a carcinomatous change, and bejond this was a large tumor nodule 
(Fig 4) Upon approaching this lesion the epithelial cells of the mucous membrane 
became hyperchromatic and atjpical m the deeper portions of the crjpts The glands 
became elongated and broke through the submucosa, spreading out laterallj and deeply 
infiltrating all coats of the duodenum (Fig 5) As a lule the tumor cells W'ere tall 
columnar, faiily regular and arranged in elongated acini with a lining one to several 
lajers thick The nuclei occupied a basal situation m these cells and there were 
approximatelv one or two mitotic figures per high power field There were a few other 
acini which were small, round 01 imperfectlv formed and lined by poljhedral or 
flattened cells which were frequentlj necrotic and desquamated There was little tend- 
ency for the cells to grow m the form of clumps or nests The supporting stroma was 
of adult connective tissue, relatively avascular, rather scanty m amount and infiltrated 
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with small round cells Chronic inflaiTimator\ changes were obsencd in the suhscios<i 
over a considerable distance 



Frc 4 — Case 4 A section of duodenum showing lijperplistic changes in the mucous niemhiane and 
terminating in a large neoplastic nodule to the left (Xio) 



Tic s — Case 4 Duodenum showing point ot malignant transformation 
The glands are elongated and ha\e broken through the submucosa to infiltrate 
deepl> all coats of the bowel (X40) 


The characteristic features of biliara stasis were obseraed in the Iner with pigmen- 
tation and degeneration about the central and sublobular aems and focal midzonal and 
biliarj necroses The portal radicles were moderatel) thickened b\ an eosinophilic and 
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lound cell iiifiltrUioii and proliferation of fibious tissue and small biliary ducts The 
\arntion in the appearance of the nuclei in the inner portion of the lobule suggested a 
rithei inaiked degiec of hepatic cell regenciation but no mitotic figures were observed 
There was marked biliary pigmentation of the renal tissue and a mild grade of 
nephi osis 

Ihe head of the pancreas was infiltrated with ljmphoc3tes, mononuclear cells and 
connective tissue mamlj pcri-aciinr, perilobular and periductal in distribution There 
w as an associ ited atrophy and distortion of the acini and some proliferation of the 
ductal epithelium A few ducts were dilated, lined with flattened epithelial cells and 
filled with a finclj fibrillar, faintly eosinophilic material 

Case 5 — F C, w’hitc, female, age 82, was admitted to the Philadelphia General 
Hospital September 18, 1931, suffering from abdomin il pain, jaundice, anorexia, emacia- 
tion and dchjdration The onset had occurred three weeks previouslj" with severe, 
intermittent pain in the right upper abdominal quadrant Ihis was soon followed bj deep 
jaundice 

Physical Lxamviation demonstrated tenderness in the right upper abdominal quadrant 
and the liver was palpable four fingersbreadth below the costal border Icterus index was 
280, the van den Bergh reaction was immedi.atc direct and there were 24 mg of bilirubin 
per 100 cc of blood Death occurred October i, 1931 

Autopsy ' — Five hours after death Dr II L Stewart The combined gross and 
microscopic diagnoses were (i) Peripapillarj carcinoma of the duodenum with exten- 
sion to the panel cas and surrounding adhesions and with metastases to the liver and 
a regional Ijmph node, (2) hj drohepatosis with marked cirrhosis and jaundice, (3) 
calculous cholecystitis with obliteration of the cvstic duct, (4) obstruction of duct of 
Wirsung, (s) biliarj pigmentation of the kidnej with marked nephrosis , and (6) acute 
degeneration of the myocardium 

The stomach, duodenum, pancreas, liver and gallbladder were tightlv bound together 
b> dense adhesions Upon opening the duodenum, the papilla of Vater was found to be 
surrounded and obstructed by a large, firm fungiting mass composed of smaller nodules 
which were jellovv and white when incised Ihis tissue extended through the wall of 
the duodenum to infiltrate the panel eas and sui rounding adhesions The duct of 
Wirsung measured i S cm in diameter The common bile duct measured 7 cm in cir- 
cumference and contained thin jellovv, mucus-like fluid The nodular lesions surround- 
ing the papilla of Vater extended for a distance of 4 cm into the common bile duct 
The cvstic duct was obliterated The gallbladder was markedlv thickened and tightlv 
contracted around two large, nonfaceted, finclj granular calculi , it contained no bile 
The liver was nodular and mottled jellovv and black It cut with increased resistance 
exposing a surface composed of small nodules which had leplaced the normal structure 
of the organ In addition there were several nodular lesions throughout the liver 
which measured approximatelj 2 cm in diameter and picsented the same appearance as 
the tissue about the papilla of Vater Similar areas w ere observ ed in a Ij mph node at the 
junction of the common and cjstic ducts 

Pathologic Exaininatioii — The section passed through the terminal portion of the 
common bile duct and a piece of underhing pancreas The mucosa of the common bile 
duct was thickened and thrown into plump papillarj projections composed of anaplastic 
epithelial cells which penetrated through the wall of the common bile duct into the pan- 
el eatic tissue These cells were round or poljhcdral, with pale, fairly smooth cjto- 
plasm and large 11 regular hyperchromatic nuclei, such as are occasionally observed in 
mitosis They grew in the form of strands, cords, clumps and small 11 regular acini and, 
m large areas, were totally necrotic Pei ivasciilar and perineural mfiltiation was noted 
The connective tissue stroma was relativelj'^ abundant, comparatively avascular, occa- 
sionally hemorrhagic, and infiltrated with small round cells In some areas the tumor 
cells bore a striking resemblance to the squamous cell tjpe but definite pearl formation 
and prickle cells were not observed 
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The pancreatic tissue was extensively infiltrated with tumor cells It also showed 
perilobular and pen-acinai fibrosis, dilatation of ducts and, in large areas, necrosis 

The kidnei showed nephrosclerotic changes with a moderate grade of nephrosis and 
slight biharj pigmentation 

Case 6 — K kl , white, female, obese, age 62, was admitted to the Philadelphia 
General Hospital August 28, 1932, complaining of w’cakness, loss of 40 lbs (18 i Kg ) over 
a period of six months and, latteih, nausea, vomiting and jaundice There had been 
two episodes of painless jaundice lasting a w'cek or ten davs, one and three jears previ- 
oush Jaundice had appeared three w'eeks before admission to the hospital and as it in- 
creased m intensity o\er a period of a w^eek, there had developed pain, nausea, vomiting, 
fe\cr, chills and clar -colored stools The patient experienced several transitory painful 
seizures of a shooting character in the legion of the gallbladder 

Physical Cxaiuuialwtt showed a \cr\ obese, clderlj female with a definitely distended 
abdomen , there w as no tenderness, rigiditj or palpable masses , the liver and gallbladder 
were not palpable The icterus index was 225, the van den Bcrgh reaction was im- 
mediate dnect and there were 224 mg of bihrubm per 100 cc of blood Clinical Diag- 
nosis Cholelithiasis, stone in the common duct Vomiting continued, jaundice deepened 
progressueh and death occurred, Septembei 6, 1932 

Aulopsx — Four hours after death Dr H L Stew’art The combined gross and 
microscopic diagnoses were (i) Peripapillary carcinoma of the duodenum w'lth exten- 
sion into the pancreas and metastasis to luer, (2) hj di ohepatosis with marked jaundice, 
(3) obstruction of the duct of Wirsung, (4) calculous cholecystitis, (5) congestion and 
edema of lungs, and (6) acute mvocardial degeneration 

The papilla of Vater was surrounded bj' a firm nodulai papillarj lesion w’hich ex- 
tended through the entire wall of the duodenum to invade the head of the pancreas for 
a short distance The pancieatic and common bile ducts, although readily admitting the 
passage of a piobe, were both obstructed, proximal to the papilla the bile ducts were 
cnormousb distended The liver weighed 2,180 Gm and presented a deep green mot- 
tling Two small firm button-hke nodules 2 cm in diameter w'ere present in the capsule 
The intrahepatic biliary ducts were distended wnth bile-stamed purulent fluid The gall- 
bladder was tightly contracted about a single soft calculus wdnch measured 2 cm in 
diameter 

Pathologic E\aminaiioii — The section of duodenum presented an unbroken autolyzed 
mucous membrane and scattered through all its layers w'ere groups of atypical cells in 
acinar formation supported b^ a moderate amount of stioma The majority of the tumor 
cells were well differentiated into tall columnar elements with basally situated hvperchro- 
matic nuclei which were observed in mitosis, approximately once per high pow'er field 
Deeph, the tumor cells infiltrated a piece of attached pancreas for a short distance wnth, 
here and tiiei e, marked fibrosis and low' grade inflammatory cell reaction with lymphocj tes 
and mononuclear cells 

The hepatic tissue showed the features of earlv biliary stasis wnth pigmentation and 
degeneration in the inner portion of the lobules, focal midzonal areas of necrosis and early 
periportal fibrosis Metastases w'ere not observed m the sections of liver available for 
studv 

The renal tissue was pigmented wnth bile and the tubular cells w’ere degenerated 
Case 7 — W J , w'hite, male, age 60, was admitted to the Philadelphia General Hos- 
pital, May 25, 1932, wuth profound jaundice and loss of 55 pounds (25 Kg ) in weight 
The illness began abruptl} ten weeks previously with moderately severe, continuous 
epigastric pain wdnch lasted for three weeks, at the end of wdnch time it ceased completelv, 
coincident w'lth this there developed pi ogrcssively deepening jaundice The urine be- 
came dark and the stools clas -colored, but there was no nausea, vomiting or recurrence 
of abdominal pain 

Physical Examination did not demonstrate any palpable masses, tenderness or enlarge- 
ment of the liver , there w’as, how'ever, some fulness in the epigastrium Roentgenographic 
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studies of the gastro-intestiual tract showed w’ldening and stasis of the duodenal loop 
Thctc were 12 nig of bihiubin per 100 cc of blood and the a an den Bergh reaction was 
immediate diicct, the icterus index was 150 

A choleci stoduodenostomj was performed, June 28, 1932 The head of the pancreas 
was found to be enlarged and firm Tlie clinical manifestations of jaundice failed to abate 
following operation The patient became gradually weaker and died, Juh 7, 1932 

/li(/o/>n — Eighteen hours after death Dr W Brodj The combined gross anatomic 
and microscopic diagnoses were (i) Peripapillarj carcinoma of the duodenum with 
metastases to the hmph nodes, (2) hadiohcpatosis with marked jaundice, (3) obstruc- 
tion of the duct of Wirsung and chronic pancreatitis, (4) hemorrhage into the lumen 
of the gallbladder and peritoneal cavitj , (5) bile pigmentation and acute degeneration of 
the kidne\ , and (6) mjocardial degeneration 

The bod\ tissues were dceplj jaundiced fherc w’as moderate dilatation of the 
stomach and the peritoneal caMt\ contained 1,200 cc of blood> fluid which was believed 
to have originated from the operative wound in the neighborhood of the gallbladder 
The papilla of Vater was surrounded and obstructed bv a fungating ulcerated indurated 
lesion proximal to which the biliarj passages were markedlv distended, the common 
bile duct measuring 4 cm in circumference The lumen of the gallbladder was completelj 
occluded with clotted blood which cffectuallv obstructed the flow of bile from the cvstic 
duct into the duodenum through the cholecv stoduodenostomv opening The liver weighed 
1,700 Gm , its cut surface was mottled deep green and studded with bile ducts filled 
with green bile The duct of Wirsung admitted the passage of an ordiiiarj pencil The 
head of the pancreas was cxtremelv firm and the tail contained numerous cjsts, on sec- 
tion, the pancreatic tissue was lobulated and contained homogeneous areas throughout the 
gland, suggestive of neoplastic invasion There was no mention of the Ivmph nodes in 
the protocol 

Pathologic Exaiuiiiatioii — The duodenum could not be positivelj identified m anv of 
the sections available for studj In one section of autol>zcd fibromuscular tissue (prob- 
abl) duodenum) and in several others containing Ivmph nodes there were activ’eh inva- 
sive, atvpical epithelial cells arranged in elongated acini and small, solid clumps The 
cells were moderated anaplastic in some areas while m others thev preserved manj of 
the characteristics of intestinal mucous incinbrane, being arranged in smgle-lajered rows 
of tall columnar cells with basallv situated nuclei In some of the elongated acini, the 
epithelial cells were heaped up forming short spur-like projections supported bj a delicate 
stroma The nuclei were irregular in places and hv pcrchromatic, with approximatelj two 
mitotic figures per high power field A few small hemorrhages and several large areas 
of necrosis were observed 

The pancreas showed a marked increase in fibrous tissue, and Ivmpbocvtes in and 
around the lobules of the pareiiclij ma, which was extensiv'elj atrophied 

The sections of liver presented the picture of marked biliarj stasis There was a 
marked grade of perilobular and intralobular fibrosis and proliferation of the smaller 
bile ducts 

There was biliarv pigmentation of the kidnev, marked nephrosis and thickening of the 
arterial branches 

Case 8 — J B , white, male, age 74, was admitted to the Philadelphia General Hos- 
pital, Julj 7, 1931, suffering with abdominal pain, loss of appetite and deep jaundice 
For years, the patient had had chronic, fibious pulmonary tuberculosis with cavitation 
of both apices His terminal illness began with loss of appetite, six months before admis- 
sion to the hospital During the next four months, he dev'eloped belching, v'omiting after 
meals, and dull, constant abdominal pain Icterus was first noticed six weeks before 
admission and graduallj increased in inteiisitv 

Phvsical Examination demonstrated some fulness and rigidit) of the right hjpo- 
chondrium but there were no definite masses and the liver was not palpable Roentgeno- 
graphic examination of the gastro-intestinal tract demonstrated hypopenstalsis and reten- 
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tion in the pi lone end of the stomach and first two portions of the duodenum In the 
prone position there was a slight prepjlonc irregularity The conus and third portions 
of the duodenum were slightly dilated, and the first and second portions were displaced 
somewhat to the right and downward in a circular fashion The patient grew progres- 
siyeh weaker and died, Julj lo, 1931 

Autopsy — Fiftj-tw’o hours after death Dr J F Cohen The combined gross and 
microscopic diagnoses were (1) Peripapillarj' carcinoma of the duodenum with lymph 
node metastases, (2) In drohepatosis with marked jaundice, (3) calculous cholecystitis, 
(4) chronic fibrous pulmonarj" tuberculosis with cayitation, (5) myocardial degenera- 
tion and fibrosis , (6) degeneration and bihar\ pigmentation of the kidney with calcifica- 
tion of tubular epitlielium, and (7) acute fibrinous peritonitis 

The peritoneal ca\ lt^ contained 200 cc of brown, turbid fluid , the coils of intestine 
were adherent to each other and coyered w'lth bile-tmged, plastic exudate The papilla 
of Vater was surrounded on all sides b\ a circular, ulceratiye necrotic process, the margins 
of w'hich were soft, round and eleyated, while the base w’as firm and resistant to the 
touch Tlie mfrapapillary portion of the duodenum was dilated, the stomach appeared 
normal Proximal to the papilla, the common bile duct and hepatic ducts were dilated 
but the c\stic duct was not iinolycd in this process, the gallbladder was small, thick 
and fibrous and bound b\ adhesions to the colon and duodenum The gallbladder was 
filled b\ a single, hard, c^hndrlcal calculus, and in one area its mucous membrane was 
ulcerated Tlie Iner appeared small, its surface w'as lobulated, mottled j'ellow and 
green, firmer than usual and apparentlj fibrotic The pancreas was somevyhat autolyzed 
Tlie hmph nodes appeared normal 

Pathologic Exauunatton — The section of duodenum consisted of hyperplastic mucosa 
changing at one place into disorderly columnai cells arranged in acini which penetrated 
deeph into the submucosa This section of duodenum showed adyanced autolytic processes 
so that the following description of the neoplasm is based upon the findings in one of the 
hmph nodes This node was largely replaced by groups of tall columnar epithelial 
cells arranged m elliptical acini, most of w'hich were large and resembled somewhat the 
crjpts of intestinal mucosa The cells were usualK arranged m a single layer but in 
places, mounds of four to 12 lajers were obseryed The characteristic cell had acidophilic 
cjtoplasm and round to oyoid nuclei usuallj situated at the basal pole The nuclei were 
moderateh h%perchromatic, and two to three mitotic figures per high power field could 
be found in different parts of the section The atypical epithelial cells inyaded the cap- 
sule of the node and spread out into the surrounding fibrous tissue 

Sections of the liyer showed bile casts and pigmentation, degeneration and necrosis 
of the hepatic cells in the inner portion of the lobule In the portal radicles, there was an 
increase m fibrous tissue, an infiltration of Ijmphocjtes and a moderate degree of pro- 
liferation of the bile ducts 

Sections of the kidney showed a model ate degree of nephrosis and pigmentation, and 
numerous small discrete and confluent masses of calcium were obseryed The position of 
man3' of these calcific deposits could not be positiyely identified, but others definitely 
appeared to he w'lthin tubules, some of which were completely calcified Seyeral of the 
larger arteries W'ere thickened and sclerotic 

Sections of pancreas were not ayailable for study 

Case 9 — G F , white, male, age 8r, was admitted to the Philadelphia General Hos- 
pital, December 2, 1930, suffering fiom marked jaundice and intermittent chills and 
feyer The onset had occurred seyen months preyiously, with chills and feyer of the 
Charcot type and progressiye, painless jaundice 

Physical Examination showed the abdomen to be protuberant, tense, and gaye the 
physical signs of containing fluid After remoying 3,200 cc of clear, bile-stained fluid, 
the liyer edge was palpable four fingers’ breadth below the costal border Roentgeno- 
graphic studies of the gastro-intestinal tract were unsatisfactory because of the patient’s 
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inabilit} to ingest sufficient barium CUntcal Diagnosis Carcinoma of the head of the 
pancreas The patient became gradually weaker and died, December 20, 1930 

Autot'sy — Two hours after death Dr H Gunn The combined gross and micro- 
scopic diagnoses were (i) Pcnpapillarj adenocarcinoma of duodenum, (2) hydro- 
hepatosis with atrophy and fibrosis of gallbladder, ciri hosts of liver and marked jaundice, 
(3) obstruction of the duct of Wirsung with pancreatic fibrosis and fatty infiltration , (4) 
artenonephrosclerosis with parenchj matous degeneration and biliary pigmentation, and 
(S) mjocardial fibrosis 

All the tissues were jaundiced and there weie 1,500 cc of straw-colored fluid in the 
peritoneal cavitv About 3 cm above the papilla of Vatcr, a small nodule was found in 
the wall of the duodenum which, on section, pro%'cd to be cjstic and contained milky fluid 
(minor papilla’) The papilla of Vater was surrounded by a cauliflower-hke growth 
3 cm 111 diameter composed of firm papillarj masses, finelj granular in texture The pan- 
creatic duct opened into this mass and was dilated throughout its entire length The 
glandular tissue of the pancreas was atrophic and largely replaced by fat The bile ducts 
proximal to the papilla were greatlj distended but the gallbladder was shrunken and 
atrophied The Iner weighed 1,560 Gm , it was green and coarselj nodular and on 
section, the bile ducts were found to be dilated and filled with coarse debris 

Pathologic Exaiiitnation — The section of the duodenum contained a small area in 
which the mucous glands became somewhat atipical with hj perchromasia and irregularity 
of the epithelial cells , these penetrated into the submucosa and musculans for a short 
distance Another section of duodenum W'as covered with a narrow strip of hjperplastic 
mucous membrane which merged into an area of well differentiated papillary adenocar- 
cinoma The acini of the tumor were composed of oval, elongated crjpts resembling 
closelj the noimal mucous membrane and thej extended through all coats of the intes- 
tinal wall The atvpical cells were usually piled up in several layers on the walls of the 
acim and consisted of tall columnar elements with basallj situated nuclei varjing some- 
what in size and shape but staining fairly uniformlj From two to six mitotic figures 
were observed per high power field The stroma was not abundant , it contained numerous 
congested blood vessels, maiij of which were poorlv developed, and was infiltrated with 
man> Ijmphocjtes 

The hepatic cells vveie inteiiseb pigmented, moderatelj degenerated, loosened from 
the reticulum about several of the bile ducts and exhibited some evidences of regeneration 
in the inner portion of the lobule There was a moderate degree of small bile duct pro- 
liferation and the portal areas were markedlj thickened bj fibrous tissue which extended 
into the periphery of the lobules, isolating hepatic cells singly and m small groups 

In a section of pancreas from the region of the common bile duct, the interstitial 
tissue was distributed abuiidantlj about the lobules and acini and the associated paren- 
chjmal cells were markedly atrophied 

There was a moderate grade of iiephi osclerosis with acute congestion and several 
small retention cysts The tubular epithelium was shghtlj pigmented and showed 
rather marked degeneration and necrosis 

There was considerable interstitial fibrosis of the myocardium 
Case 10 — L E, colored, male, age 56, was admitted to the Philadelphia General 
Hospital, August 27, 1930, m a semiconscious state, and no history was obtainable 

Physical Examination showed a well rounded mass, continuous with the liver, in the 
right upper abdominal quadrant and extending 6 5 cm below the costal border There 
was no abdominal rigidity, tenderness or evidences of fluid Clinical Diagnosis Chrome 
nephritis, chionic myocarditis and uremia Two days after admission, the patient lapsed 
into coma and died 

Autopsy — Four hours after death Dr W H Black The combined gross and 
microscopic diagnoses were (i) Peripapillary carcinoma of the duodenum with 
metastasis to a regional lymph node, (2) hydrohepatosis with marked jaundice, (3) 
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obstruction of the duct of M'lrsuug and chiomc panci eatitis , (4) arteriosclerosis of the 
aorta and coronal \ artciics, and (5) severe bihar}'^ nephrosis 

Ihc papilla of Vatcr was sin rounded bj a ring of indurated tissue which on section 
was white, opaque and appeared neoplastic B3 exciting pressure on the gallbladder, 
bile could be foiccd through the orifice of the papilla wdiich admitted a probe with diffi- 
cult} Proximal to the obstruction the biliaiv passages were markedly distended, the 
common bile duct measured 55 cm in circumfei ciice, the hepatic duct 45 cm and the 
cvstic duct 3 cm The gallbladdci extended to the level of the umbilicus, its wall was 
thin and its lumen was distended with pale-green bile and “biliary mud” The liver 
measured 34x23x7 cm and extended a hand’s breadth below the costal margin It was 
deep!} bile-stained with piominent lobular mai kings and a thickened capsule over the 
gallbladder fossa 

The pancreas was indurated The duct of Wirsung was dilated to a circumference 
of 3 cm The duct of Santorini opened 2 cm above the papilla of Vater The stomach 
contained a considerable quantitv of blood and its mucous membrane was tin own into 
prominent rugae dotted with petechial hemorrhages 

The kidnevs were enlaiged, weighing respectiv'el} 380 and 360 Gm They were 
swollen, soft, grass-green in color and regular in outline The capsules were adherent in 
a few places, the cut surface was mottled red and green with small greenish-black, punc- 
tate areas in the cortex 

The Ivmph nodes were large, soft and greenish-black 

Pathologic Eiaminatwn — Tlie section of duodenum consisted of smooth muscle 
overlaid with submucosa containing Brunner’s glands and above these a small rem- 
nant of partnllv autolvzed mucous membrane Deepl}, the mucosa merged into an area 
of immature epithelial cells which penetrated through the submucosa into the musculans 
These at}pical epithelial cells were small, pol}hedral and columnar in shape and tended 
to be arranged in acini, short row's and small nests of from one to several dozen cells 
embedded in dense connective tissue The c}toplasm was acidophilic and the nuclei were 
h} perchromatic, basall} situated in the columnar cells but occupied no characteristic 
position 111 the other cells 

The liver presented the picture of biliarv stasis with associated pigmental y and re- 
gressive changes around the central and sublobular v'ems No biliary or focal midzonal 
areas of necrosis were observed There was a maiked increase of connective tissue, 
predominatel} peripoital but m some places diffuse and was most marked about the 
bile ducts There was v'cr} little proliferation of the smaller bile ducts 

Sections of the pancreas showed marked perilobular and diffuse, hyahmzed fibrosis 
with marked atrophy of the parenchyma 

The kidne} sections showed marked bile pigmentation 

A section of a lymph node showed a metastatic tumor nodule with the characteristics 
of the primary lesion 

Case II — W R, colored, male, age 65, was admitted to the Philadelphia General 
Hospital, July 9, 1928, suffering from jaundice, obstipation and incessant vomiting, which 
had begun two weeks previously The patient was markedly dehydrated, weak and ema- 
ciated 

Physical Examination demonstrated epigastric resistance, there were no masses 
palpable Icterus index 12 The van den Beigh reaction was delayed Clinical Diagnosis 
Intestinal obstruction either from intussusception or volvulus 

Autopsy — Eight hours after death Dr D R Morgan The combined gross ana- 
tomic and microscopic diagnoses were (i) Peripapillary adenocarcinoma of the duodenum 
with metastasis to the liver, (2) hydrohepatosis with jaundice, (3) chronic pancre- 
atitis, (4) cardiac hypertrophy with myocardial degeneration and fibrosis, and (5) conges- 
tion and edema of lungs 

The papilla of Vater was much thickened, firm and constricted, although bile could 
be forced through it into the duodenum by exerting pressure upon the gallbladder 
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Proxinnl to the pipilla, tlic cxtnhepatic biliaij passages were all greatlj dilated, the 
gallbladder being somewhat thickened, lupcrcmic and distended with dark, thick bile 
file liver, weighing i,6oo Gin, was dark and mottled m appearance and contained 
three shghth elevated pca-sired nodules on the surface Ihe lymph nodes along the 
course of the bile ducts were enlarged and firm The pancreas appeared firm and 
fibrotic 

Patholoqic L\ammatio)i — Tw'o sections of the duodenum were available for micro- 
scopic studj in one of these, there was an extensive carcinomatous infiltration of the 
submucosa but the mucous membrane and Brunner’s glands were uninv'olved In the 
other, there was extensive ulceration of the mucous membrane and beneath this, neo- 
plastic cells permeated the nodules of Brunner’s glands It was not possible to determine 
whether or not the carcinomatous cells arose from intestinal epithelium The neoplasm 
extended into the muscular coat m long strands, circular nests and elongated and branching 
cords supported bv a scantv stroma supplied with well formed vessels The cells grew, 
pnncipallv, m the form of solid masses but an imperfect attempt to reproduce glandular 
structure was common and occasionallj acini were observed, with a single laver of tall 
columnar epithelium with basallv situated nuclei suggesting an intestinal origin In the 
closelj packed nests, cell outlines were practically indistinguishable, the cvtoplasmic 
masses appearing as sjnevtial structures in which the nuclei were hj perchromatic, but 
onlv a few mitotic figures were found Tbere was very little necrosis and hemorrhage 
Sections of the liver showed the characteristic picture of bile stasis with pigmentation 
of the hepatic and Kupffer cells in the inner portion of the lobules with associated degen- 
eration and necrosis of the parenchvma and with congestion of the sinusoids The por- 
tal radicles showed a marked increase in connective tissue and small bile duct prolifera- 
tion and a low grade chronic mflammatorv reaction In one portion of the section there 
w'as a nodule of neoplastic cells resembling those described above 

There was no evidence of carcinomatous invasion of the pancreas, even in those 
areas attached to the portions of the duodenum in which there was neoplastic infiltra- 
tion of its musculature A low grade Ivmphocvtic reaction and marked fibrosis were 
observed through the pancreatic tissue 

There were marked biliarv pigmentation of the kidnev and a moderate grade of 
nephrosis with congestion 

Case 12 — J W, white, female, age 59, was admitted to the Jefferson Hospital, 
October 10, 1927, complaining of slight jaundice, belching, weakness, gastric distress, 
pain in the back and loss of 50 pounds (227 Kg) She recalled having had occasional 
attacks of indigestion which were not associated with pain or jaundice, laterallv, she had 
noticed some edema of the ankles, especially at the end of the daj Her terminal illness 
developed suddenly, in December, 1926, with symptoms suggestive of acute food poison- 
ing followed bj a persistent feeling of distress in the region of the stomach, which was 
accentuated by taking food A month later, jaundice appeared and deepened progres- 
sivelj , the stools became claj -colored and remained light until two weeks before admis- 
sion At about this time she experienced persistent pain in the back, and there ensued 
a gradual enlargement of the abdomen 

Physical Examination showed the abdomen to be distended with fluid It was ex- 
tremely tender in the epigastric region The edge of the liver was palpable 8 cm below 
the costal margin in the midclavicular line The gallbladder was not visualized in the 
roentgenologic studies Fluoroscopic examination of the gastro-intestinal tract following 
a barium meal, January 21, 1927, showed rapid filling of the stomach but peristalsis was 
not active during the first few minutes The fundus of the stomach was situated four 
fingers’ breadth below the iliac crest An elongated and dilated duodenal bulb was 
visualized and, although no defect of the bulb could be determined, it was felt that its con- 
figuration was suggestive of some pathologic change Clinical Diagnosis Carcinoma of 
the head of the pancreas or gallbladder disease The patient became graduallj weaker 
and died, October 19, 1927 
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Autop'!v — Eight hours after death Dr B L Crawford The combined gross and 
microscopic diagnoses were (i) Penpapillarj adenocarcinoma of the duodenum with 
evtension into the pancreas and mesentery, metastases to the liver and lymph nodes, (2) 
marked dilatation of the extrahepatic bile ducts and calculous cholecystitis, (3) dilatation 
of the pancreatic ducts and chronic pancreatitis, (4) hemopentoneum, originating prob- 
abh fiom a rupture of the Iner, and (5) chronic nephritis with arteriosclerosis 

The skin was pale and sallow but not definitelj jaundiced, the peritoneal cavitv 
contained 2,500 cc of unclotted blood, and the greater part of the upper half of the ab- 
domen on both sides was occupied bi an enormously enlarged liver The stomach was 
distended with greenish fluid 

At the papilla of Vater there was a soft, round, somewhat necrotic nodule m the 
wall of the duodenum which was elevated 2 cm above the surface and measured 3 cm m 
diameter The common bile duct opened into the center of this nodule and bile could 
be expressed through the orifice, which readily admitted the passage of a probe all the 
wa\ through into the gallbladder The head of the pancreas w^as densely adherent to 
the duodenum opposite the lesion but, as far as could be ascertained, it w'as not extensively 
imohed bj tumor tissue klain regional Ijmph nodes, in and behind the peritoneum 
and about the Iner and pancreas, were firm, gray and enlarged The liver weighed 
3,970 Gm and was firm, mottled, uniformly enlarged, and slightly nodular on the surface 
On section, soft, grar nodules of tumor tissue w'ere found to be embedded in a relatively 
small amount of residual hepatic tissue, which w'as firm, f liable and hemorrhagic and cut 
easih Beneath the capsule, in one area m the left margin, there w'as a rupture of the 
Iner substance 2 cm in length, which w'as considered the probable source of the 
hemopentoneum The gallbladdei w'as thickened and contained a small amount of dark 
green bile together with several laige, irregular, dark green calculi A finger was 
readilj introduced into the common bile duct up to its point of entrance into the mass 
surrounding the papilla of Vater 

Pathologic Eiauiuiatioii — The section of the duodenum consisted, at one end, of 
intestinal mucous membrane and underhing this a thick muscular w'all w'hich gradually 
tapered off and disappeared at the opposite end of the section Beginning at the wnde 
border and followniig along the surface of the section, the mucous membrane became 
gradualh thicker, coincident w'lth the development of a patchy malignant change in the 
form of nests of atjpical epithelial cells in the deeper mucosa and submucosa The lining 
of the intestine expanded into a broad papillary projection wduch, after partially encircling 
the narrow'ed end of the muscular coat, became atrophic, autoljzed and villous-like, and 
resembled the epithelium of the common bile duct The neoplastic lesion consisted of 
nodules and large acini composed of papillary piojections with relatively few cells em- 
bedded in considerable quantities of mucinous material The underlying muscular coat 
was infiltrated with small clumps of columnar or poljhedral, acidophilic, vacuolated 
cells surrounded by slender basophilic mucinous strands The nuclei w'ere usually hyper- 
chromatic, variable in size and shape, basalL-^ situated in the columnar cells and not 
obsen''ed in mitoses The supporting stroma w'as relatively scanty and rather avascular 
The pancreatic tissue w’as infiltrated w’lth tumor cells and show'ed dilatation of the 
ducts and extensive fibrosis Metastatic lesions were observed in the lymph nodes, 
mesentery and liver, and showed infiltration of nerves and blood vessels and extensive 
hemorrhage and necrosis The hepatic tissue w'as congested in the inner portion of the 
lobules and compressed and atrophied about the tumor nodules 

Case 13 — E S , white, female, age 79, w'as admitted to the Philadelphia General 
Hospital, December 19, 1926 The onset of her illness had occurred six months pre- 
viously W'lth jaundice, clay-colored stools and itching, and later on, diarrhea, nocturia and 
inabiht) to he prone in bed There w’as no histoiy of weight loss 

Physical Examination showed a slight abdominal distention, on deep inspiration a 
small mass w'as palpable, which descended from the edge of the liver in the right upper 
quadrant of the abdomen Roentgenologic studies of the gastro-intestinal tract disclosed 
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wliat was interpreted as the presence of i lesion extrinsic to the stomach and duodenum 
Clinical Diagnosis Carcinoma of the pancreas and bile ducts Death occurred, Decem- 
ber 26, 1926 

Autopsy liours after death Dr F W Konzelman The combined gross 
aintomic and microscopic diagnoses were (i) Adenocarcinoma of the region of the 
papilla of Vater, (2) In drohcpatosis with marked jaundice, (3) dilatation of pancreatic 
ducts and chronic interstitial pancreatitis, (4) bronchopneumonia, (5) dilatation of 
heart with acute mjocardial degeneration, (6) arteriosclerosis of aorta, eoronary arteries 
and renal arteries, and (7) nephrosis 

rile peritoneal cavitj w-as bile-staincd and contained a small amount of jcllowish 
fluid Upon opening the duodenum the papilla of Vater waas found encircled bj indurated 



Fig 6 — Case 13 Ampulla of Vater sliouing a malipiiant cliauBc 
in the tips of the mUi The atjpical epithelial cells extend deeph into 
the IV all of the duct (X40) 


tissue There was no ulceration and the lesion involving the papilla did not project into 
the lumen of the intestine The ampulla of Vater w'as apparently not examined 
Proximalh, the biliary passages were enormousb’' distended and contained a large 
amount of watery, green bile The liver, w eighmg 2,950 Gm , w'as tough and fibrous, 
and showed a finely granular green surface The cut surface w'as mottled wath fine 
green and yellow markings 

Pathologic Evammaiion — A section was obtained for histologic study wdiich passed 
through the duodenum and included the ampulla of Vater One side of the ampulla 
appeared normal except for autolysis of the epithelial lining cells At one point a malig- 
nant change was observed in the tips of the villous projections and on the surface Here 
the atypical epithelial cells were piled up forming a thick plaque wathout definite ulceration 
(Fig 6) The tumoi tissue extended through the w'all of the duct into all coats of the 
surrounding duodenum, permeating, only slightlj, however, into the autolyzed duodenal 
mucous membrane in its deepest portion The neoplastic cells were well differentiated, 
tall columnar elements wath acidophilic granular cjtoplasni and basally situated nuclei 
A few of the cells were irregular in size, shape and staining, and had enlarged hjper- 
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chromatic lobulated nuclei Mitotic figures were infrequentl}’^ observed and had a regular 
appearance IMost of the at3'pical cells were arranged in small round glandular struc- 
tures but in places the acini were large and elongated with h3"perplastic lining cells In 
a iew places the tumor cells grew in nests and irregular cords The stroma was com- 
posed of mature connective tissue which was relativeb’' scant3’', avascular and infiltrated 
^\^th small round cells and P0I3 morphonuclear leukoc3'tes, especially where the tumor 
tissue was necrotic 

The lungs showed bronchopneumonia, congestion and edema 

The pancreas showed dilatation of the ducts and diffuse and perilobular fibrosis 
The parenchvmatous tissue was somewhat atrophied, but the islands of Langerhans were 
i\ell preseried and there were practicalb' no inflammatory cells 

The kidne3S showed a moderate grade of nephrosis and slight bile pigmentation 
The Iner showed the w'ell advanced changes of biliary stasis with pigmentation and 
degeneration in the inner portion of the lobule, focal midzonal necroses, proliferation of 
the small bile ducts, fibrosis of the portal radicles and marked associated inflammatory 
reaction 

Case 14 — W H , colored, male, age 77, w'as admitted to the Philadelphia General 
Hospital, November ii, 1926, w’lth marked jaundice The onb’’ history obtainable was 
that the patient had been sick for two 3 ears wuth indefinite epigastric pain, weakness and 
loss of weight The exact time at w'hich jaundice appeared could not be determined 
Physical Exaimnation show^ed a large, tender, immovable mass, palpable in the 
epigastrium just below' the costal margin and a little to the right of the midline The 
patient was found dead in bed, November 14, 1926 

Autopsy — Tw'enb-four hours after death Dr E Wiess The combined gross 
anatomic and microscopic diagnoses were (i) Peripapillary adenocarcinoma of the 
duodenum with extension to the pancreas, (2) hvdrohepatosis with suppurative cho- 
langeitis and marked jaundice, (3) obstruction to the duct of Wirsung and chronic 
pancreatitis, (4) mj'ocardial degeneration, (5) arteriosclerosis of the kidneys with bile 
pigmentation and nephrosis , and (6) fibrocaseous tuberculosis of the lyniph nodes 

The stomach w'as dilated and contained bile-stained, shnn mucus The site usually 
occupied bj the papilla of Vater w'as marked by an elevated, ulcerated, congested lesion 
w'hicli was directly continuous w'lth a large tumor mass in the head of the pancreas 
Proximal to the lesion, the duct of Wirsung and the biliarj passages w'ere enormously 
distended The gallbladder measured 16x8 cm and w'as filled with milky fluid The 
intrahepatic biliarj' ducts w'ere distended and the liver w'as tense and finely mottled 
Many of the regional b^niph nodes w'ere firm and w'hite 

Pathologic Examination — There w'ere areas of acute inflammation and ulceration in 
the mucous membrane of the duodenum Atypical epithelial cells supported by a moder- 
ate amount of stroma blended in places w'lth the mucosal cells and extended into the 
deeper laj'ers of the section For the most part they w'ere arranged in small, round or 
larger, irregular acini, a few of which resembled crj'pts of intestinal mucosa in having a 
single laj'er of tall columnar epithelium with deeply placed polar nuclei Generally, 
how'ever, the cells w'ere poorly differentiated, of irregular shapes and varying sizes and 
tended to be massed into nests The nuclei were oval, round, large and irregular, many 
of them were hj perchromatic and contained prominent nucleoli and a few' were seen m 
mitosis The tumor was vascular, w'lth many immature blood vessels There were large 
areas of hemorrhage, necrosis and suppuration, especially near the surface The deeper 
portion of this section was continuous with a large, necrotic tumor mass in which pan- 
creatic tissue was not identified 

A section of pancreas eontained several dilated ducts which were lined by irregular 
tall columnar epithelium throw'n into small folds There w'as marked atrophy of the 
parenchymatous tissue of the pancreas and a diffuse proliferation of fibrous tissue markedly 
infiltrated w'lth lymphocytes The islands of Langerhans survived the atrophic process 
and appeared to be relatively numerous 
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The li\er showed marked bde stasis, with the usual pigmentation and necrosis m 
the inner portion of the lobule, biliary and focal midzonal necroses and bile duct prolifer- 
ation, fibrosis and marked chronic suppurative inflammatorj reaction in the portal areas 
1 he kidney show'ed bile pigmentation and a moderate degree of nephrosis 
Section of a hmph node showed extensue, fibrosing miliarj tuberculosis Sections 
of the lung were not available for study 

Case IS — J M, white, male, age 46, was admitted to the Philadelphia General Hos- 
pital, Mav 22, 1933, after an illness of two months’ duration At the onset there were 
cough, loss of appetite and edema of the extremities, ten da3s before admission, jaundice 
and clav -colored stools and a loss of 20 pounds in weight (9 Kg ) were noted 

Plntical Lxammalwii showed abdominal distention and a palpable mass in the right 
upper quadrant, with fulness and resistance over the gallbladder area Following the 
removal of 3,300 cc of dark, amber fluid from the peritoneal cavitj, several nodules 
became palpable m the right upper quadrant Roentgenologic studies revealed the con- 
tours of the stomach normal m the erect position with slight displacement of the organ 
to the right Peristaltic movements passed uninterruptedlv along both curvatures The 
cap appeared normal, but there was widening of the duodenal loop and considerable stasis 
in the second and third portions There was no evidence of metastatic deposits in the 
lungs The roentgenologic conclusion was that the stomach and duodenum were nega- 
tive The icterus index was 50 and Co, rcspectivelv, on two occasions There was a 
biphasic van den Berg reaction and 35 mg of bilirubin per 100 cc of blood The 
patient developed paranoid delusions and died, June 12, 1933 

Autopsy — Twenty-two hours after death Dr H Lund Ihe combined gross 
anatomic and microscopic diagnoses were (i) Carcinoma of the ampulla of Vater with 
extension through the wall of the duodenum into the pancreas, (2) suppurative hjdro- 
hepatosis with marked jaundice, (3) obstruction and suppurative inflammation of tbe 
duct of Wirsung with chronic pancreatitis and pcnpancrcatic fat necrosis, (4) broncho- 
pneumonia, and (5) renal arteriosclerosis and marked nephrosis 

There was moderate distention of the stomach and proximal half of the duodenum 
The papilla of Vater consisted of a smooth light jellow, fluctuant nodule which pro- 
jected for a distance of i cm into the lumen of the duodenum The immediately sur- 
rounding tissue w'as quite firm The orifice of the common bile duct was situated on the 
under surface of this nodule near its junction point with the duodenal mucosa A probe 
was readilj passed into the ampulla which, when opened, disclosed the presence of a 
small, pmk polypoid lesion projecting 015 cm above the level of the mucous membrane 
Proximal to this lesion the common bile duct was dilated to a diameter of 3 6 cm , 
the gallbladder formed a greatlj distended, thm-vvalled sac measuring 16x7x45 cm , 
and contained flaky jellow fluid 

The liver weighed 1,700 Gm , it was firm, green, cut with increased resistance and 
disclosed marked distention of the mtrahepatic bile ducts Small, vellow flake-hke areas, 
2 cm m diameter, were observed m the hepatic parenchjma near the lulus 

The pancreas was much firmer than normal and cut with increased resistance, dis- 
closing marked distention of the duct of Wirsung throughout its entire course This duct 
measured 2 5 cm m the tail of the pancreas and 3 5 cm m the head 

Pathologic Exainmatwu — The small polypoid nodule observed m the ampulla of 
Vater consisted of cells in disorderlv arrangement but tending to form crjpts and acini 
(Fig 7), The nuclei varied in size and shape, some attaining a verj large size They 
showed some evidence of biliary autolysis but m spite of this stained more intensely 
basophilic than would be expected No mitotic figures were observed The atypical 
epithelial cells were supported by a central stroma consisting of a few strands of fibrous 
tissue which branched near the base to form a polyp consisting of two small finger-like 
processes The base merged at right angles into a zone of smooth muscle with no 
characteristic arrangement The epithelial cells described above penetrated m small 
strands and clumps into this muscular tissue 
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The common bile duct was markedlj' thickened and its mucosa was autolyzed and 
stained \\ith bile No evidences of carcinoma were obseived 

The duodenum had a moderateh hyperplastic mucosa , its muscular wall was thick- 
ened and 111 the deeper portions, strands of small atypical epithelial cells, tending to be 
arranged m single layer row's, penetrated betw'een the bundles of smooth muscle from 
the side opposite the mucosa 

A section of the pancreas adjoining the common bile duct show'ed similar small 
atypical epithelial cells arranged in row's a single layer deep These cells tended to be 
poljhedral, formed elliptical acini, and closely resembled the cells m the ampullar> polvp 






Fig 7 — Cise 15 Lumen of ampulla of Vater almost filled uith broad 
papillary projections of the malignant poljp uitli infiltration of the surrounding 
tissues (Xioo) 


Without, however, showing as much variation m the size of the nuclei Sections from 
various other portions of the pancreas showed parenchymal atrophy, interstitial fibrosis 
and suppurative inflammation of the ducts 

The liver show'ed characteristic evidences of long-standing obstruction, with pigmen- 
tation, degeneration and atrophy of the cells about the central and sublobular veins, 
biliary and focal midzonal necroses and marked fibrosis about the portal radicles The 
sinusoids w'ere distended and there w'ere numerous small abscesses observed near the 
portal radicles and beneath the capsule of the liver The hepatic parenchyma showed 
only slight evidences of regeneration and no mitotic figures 

Case 16 — G P, white, female, age 45, w'as admitted to the Jefferson Hospital, 
August 9, 1937, complaining of itching, jaundice, pain m the back and loss of weight 
The patient had always been in good health until seven weeks previously when she had 
generalized itching and slight chills Jaundice appeared tw'o weeks later w'lth very dark 
urine and clay-colored stools At this time, there was also pain m the lower thoracic 
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region of tlie back and a feeling of soreness in the right upper quadrant of the abdomen 
Tlie pain increased in sc\critj, becoming continuous and, at times, there was radiation 
to both shoulder blades Nausea and aomiting occurred on se\eral occasions The 
jaundice deepened progressnelj although, during the last two weeks, the stools had 
become brown and jaundice had diminished somewdiat in mtcnsitj The appetite W'as 
poor and there was a loss of 25 pounds (n Kg) The temperature was septic m tjpe 
and aaried from 95 5° to 104° F 

P/i\tica/ Lxammahon demonstrated a firm, irregular, tender mass which descended 
on inspiration to the level of the umbilicus, and which occupied the epigastrium and right 
upper quadiant of the abdomen The duodenal content was blood-tinged and contained 
a small qiiantitj of bile on the first examination, one week later, however, it had become 
bloodj and did not show anj bile on two examinations The gallbladder was not visual- 



Via 8 —C^se 16 Opened pvpilla of Valcr nnd common Pile duct ?Co(e the 
granular poljpoid lesion in the terminal 13 cm, and the widclj dilated ducts and 
gallbladder (Xi 5) 


ized in the cholecystographic studies Roentgenologic studies of the gastio-intestinal 
tract showed a normal stomach and duodenum and no abnormal retention of barium 
The van den Bergh reaction on the blood was positive direct with 14 mg per cent of 
bilirubin Test of liver function wath broinsulfalcin showed 100 per cent retention of the 
dve in 30 minutes (2 mg dosage) 

On August 22, 1937, the patient vomited dark blood and passed sev'cral tarrj stools 
Bleeding from the gastro-intestinal tract continued The course of the disease was in- 
creasingly downward, 111 spite of blood transfusions, totaling 2,500 cc during the fol- 
lowing SIX days Clinical Diagnosis Impacted stone in the conimon bile duct or car- 
cinoma of the head of the pancreas Death occurred, August 29, 1937 

Autopsy — Ten hours after death Dr M M Lieber The combined gross and 
microscopic diagnoses were (i) Adenocarcinoma, pnmarv in the region of the ampulla 
of Vater, with extension to the head of the pancreas and metastases to liver, (2) hydro- 
hepatosis with marked jaundice, (3) obstruction of the duct of Wirsung with chronic 
pancreatitis, (4) biliary pigmentation of the kidney and moderate nephrosis, (5) 
bronchopneumonia, (6) acute myocardial degeneration and sclerosis of mitral and aortic 
valves , and (7) atherosclerosis of coronary arteries and aorta 

The stomach was distended with 250 cc of fluid and paitially digested food rem- 
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nants The intestinal tract contained free blood and blood-tinged mucus The provimal 
segment of the second portion of the duodenum was denselj adherent to the hilum of the 
liver The papilla of Vater projected into the duodenum as a soft, cj lindro-conical body 
3 cm long and 2 5 cm m diameter A probe easily passed through the orifice on the 
apex of the papilla and was followed by a flow of greenish-black bile The intestinal 
mucous membrane cosermg the papilla w'as smooth, not thickened and freely movable 
On opening the bile ducts and papilla of Vater, a sharply demarcated, soft, granular 
pohpoid lesion, without ulceration, was found in the terminal 13 cm (Fig 8) The 
orifice of the duct of Wirsung w as obscured , retrograde probing of the dilated duct met 
with an absolute obstruction in the head of the pancreas adjacent to the primar} lesion 
The duct of Santorini was patent and opened into the duodenum 2 cm proximal to the 
papilla of Vater Proximal to the primar} lesion, the biliary ducts and gallbladder w'ere 
moderatel} distended The regional lymph nodes w'ere slightly enlarged and soft and 
did not appear to contain any neoplastic tissue 

The gallbladder projected 3 cm below the inferior margin of the liver and w'as filled 
with 60 cc of greenish-black bile, no calculi were found, its wall was moderately 
thickened 

The Iner weighed 2,000 Gm The surface was smooth except for varicosed biliary 
ducts and two small, circumscribed, } ellow'ish-gray metastatic nodules in the right lobe 
The cut surface was grass-green and the biliarj ducts w'ere markedly distended and 
filled with green bile 

The pancreas was firm and cut with a grating sensation, disclosing perilobular 
fibrosis, fatt\ infiltration and atrophj of the parenclnma There were no evidences of 
neoplastic infiltration into the head of the organ 

The kidnejs were slightl} enlarged and the cut surfaces yellowish-green Intense 
green streaking was noted at the apices of the pyramids and the cortices appeared 
shghth swollen 

Pathologic Examination — A number of sections for microscopic study were obtained 
bj making longitudinal incisions through the opened common bile duct and included 
tlie terminal portion of the latter, the ampulla, and papilla of Vater, the adjacent duo- 
denum and under!} mg pancreas In the ampulla, the zone of malignant transformation 
was abrupt, and characterized b^ enlargement of the acini in its wall wuth a heaping up 
of c}lindrical and cuboidal cells into multiple Ia}ers These acini extended to the sur- 
face and were lollowed by the formation of short, plump, villous projections Approach- 
ing the papilla, these mIIous structures appeared as long, slender, finger-like projections 
consisting of at} pical cuboidal and polyhedral cells scattered irregularly in a fine, fibrillar 
stroma capped b\ masses of these cells so that many of them appeared knob-like The 
tumor cells extended into the muscularis and submucosa of the duodenum, coseiing the 
papilla of \’'ater, the duodenal mucous membrane, how'ever, did not show any involve- 
ment in any of the sections examined 

The atvpical epithelial cells w'ere well differentiated, for the most part, and occurred 
as cvlindrical, columnar or cuboidal elements The nuclei w'ere basally situated in the 
cells and stained fairly umforml}, onl} a few' showing h\ perchromasia Mitotic figures 
were rareh observed The majority of the tumor cells w'ere arranged in the form of 
irregular acini lined by a single lajer of cells and occasionally by eccentric multiple 
lajers The stroma w'as generally abundant and not very vascular Many pol}morpho- 
nuclear leukoevtes w'ere irregularly scattered through the mucosa and submucosa of the 
duodenum co\ering the papilla of '\''ater, and the} occurred in lesser numbers in the 
stroma of the neoplastic tissue 

The immediately adjacent portion of the pancreas, underl}mg the ampulla of Vater, 
show'ed marked perilobular and interacinar fibrosis with atrophy of the parenchyma and, 
in one section, three small tumor acini w'ere found extending into the interstices of a pan- 
creatic lobule A large branch of the pancreatic duct appeared dilated but its mucous 
membrane w'as normal 
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Hie Incr t.lio\\ccl marked bilnrj pipmentation, sliglit degeneration in the inner por- 
tion of the lobule and slight fibrosis and model ate bile duct proliferation m the portal 
radicles A small metastatic nodule, beneath the capsule of the liver, consisted of irregular, 
small acini having the char ictcnstics of the primarj lesion 

Ihe kidnevs showed slight biharv pigmentation and a moderate giade of nephrosis 
Case 17 — E F, white female, age 62, was admitted to the Jefferson Hospital, 
Nov'ember 14, 1937, complaining of painless jaundice, generalized itching, belching, 
flatukiicv, constipation, cfiigastnc soreness and loss of weight The onset had occurred 
si\ months previous to admission Hie first complaint had been a substernal sense of 
suffocation, espcciallv after eating and on effort Constipation was also noted at this 
time About one month later, j uindice appeared associated wath generalized itching and 
clav -colored stools There was no pain at am time, later, howev'er, she developed a 
sense of midepigastrie soreness, espeeiallj m the evening Belching and flatulcncj had 
occurred irregularlj from the onset There had been a loss of 27 pounds (122 Kg) 
during the past six months Nausea, vomiting, diarrhea and inelcna were not noted at 
anj time 

Pliv^ical Liaiitiualtoit showed a slight fulness and a definite sense of resistance m the 
right Iivpochondrium The liver edge was sharp, firm, smooth, not tender, and extended 
four fingers’ breadth below the costal margin The gallbladder was not palpable and 
no masses could be detected Roentgenologic studies of the gastro-mtestmal tract 
showed slight broadening of the duodenal curve with delav m the passage of barium 
through the second and third portions of the duodenum, interpreted as suggestive of 
some enlargement of the pancreas Cholccvstographic studies showed nonv isualization 
of the gallbladder Tests of hepatic function, performed on the second dav, resulted m a 
positive van den Bergh reaction with 108 ing per cent of bilirubin, an icterus index 
of 61 , and a retention of 40 per cent of bromsulfalem m 30 minutes (2 mg dosage) , 
seven davs later, the quantitative van den Bergh test showed 744 mg per cent of bilirubin 
and 20 per cent retention of bromsulfalem m 30 minutes Clinical Diagnosis Car- 
cinoma of the head of the pancreas or pnniarv carcinoma of the liver 

Ot’ciahon — November 24 1937 Dr George P Muller Cehotomv disclosed an 
enlarged, smooth and jaundiced liver The gallbladder and common bile duct were 
markedlj dilated The former was aspirated and its fundus anastomosed to the lesser 
curvature of the stomach A curette introduced into the common bile duct met with an 
obstruction in the region of the papilla of Vater, and a small quantitv of soft, friable, 
gray tissue was withdrawn The common duct was ligated The stomach was anas- 
tomosed to the jejunum and two loops of jejunum were brought together and anastomosed 
Postopciativc Diagnosis Carcinoma of the ampulla of Vater On the second daj post- 
operative, the temperature was iioimal and the pulse was strong and regular The 
intensitj of jaundice had diminished somewhat, on the evening of the third daj, however, 
the urinary output decreased markedlv, the temperature suddenlv rose to 107° F and 
death ensued 

Autopsy — Nineteen hours after death Dr M M Lieber The combined gross and 
microscopic diagnoses were (i) Adenocarcinoma, primarv in the region of the ampulla 
of Vater, (2) obstruction of common bile and pancreatic ducts , (3) generalized jaundice , 
(4) bile pigmentation and acute degeneration of kidneys, (s) acute mjocardial degener- 
ation, (6) biliary stasis and necrosis of liver, (7) hjpostatic congestion of lungs with left- 
sided pleural effusion, (8) recent surgical anastomoses of gallbladder to stomach and 
jejunum, and (9) hemorrhage into the gastro-mtestmal tract 

The stomach was markedly distended and contained 600 cc of bile mixed with blood , 
the mucous membrane was atrophied The proximal segment of the duodenum was mod- 
erately dilated The papilla of Vater formed a cvhndro-conical bodv 2 2 cm long and 
I 5 cm in diameter The duodenal mucous membrane was smooth and freelj movable 
over all portions of the papilla The orifice on the apex of the papilla was moderately 
dilated On longitudinal section, a gray, soft, friable, granular polvpoid lesion i s cm m 
length, and completely annular, was disclosed within the papilla The orifice of the duct 
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of Wirsting was obscured the primarj growth In the bodj^ of the pancreas, the duct 
was ddated and measured 4 cm m circumference Retrograde dissection of the duct of 
Wirsung showed it to be completely obstructed by the tumoi mass in the ampulla of 
Vater A number of mlllar^, gray nodules studded the inner lining of the duct near its 
orifice The duct of Santorini emptied into the duct of Wirsung, i 5 cm proximal to the 
latter’s entrance into the ampulla The common bile duct, proximal to the primary 
lesion, was moderately distended and its wall hi pei trophied 

The liver \veighed 1,250 Gm It cut with slightly increased resistance and the sur- 
face was predominate!}' jellow' wuth a slight admixture of green Small, pm point focal 
gra\ areas were scattered through the parenchyma The larger biliary ducts contained 
a muddy-^ ellow' fluid w'hile the smaller ducts were dilated and filled with dark green bile 
The pancreas was firm and show'ed no evidence of extension of the neoplasm into it 
The kldne^s were enlarged, bile-stained and show'ed a maiked degree of nephrosis 
The large intestine w'as widelj dilated and filled with liquid and clotted blood 
Microscopicallj , longitudinal sections taken through the opened papilla of Vater 
and including the ampulla of Vater, common bile duct and a portion of the underlying 
pancreas, showed no e\idence of neoplastic change in the autolytic duodenal mucosa 
co\ermg the outer surface of the papilla of Vater The snbmucosa was also free of neo- 
plasm except 111 one small area The muscular layers of the duodenum w'ere, however, 
infiltrated with large acinar structures lined by tall cylindrical cells often heaped up to 
form papillary spurs The inner surface of the papilla was lined by long, slender, 
branching processes consisting of narrow' cores of fibrillar, vascular connective tissue 
cotered bv single or multiple la3ers of cylindrical cells In the ampulla, these processes 
were plumper and shorter and finalh appeared as half-moon-shaped nests of flattened 
cells In the depths of the tissue, small and large acini w'ere present, the lumina of many of 
the latter being filled w'lth a homogeneous, eosinophilic substance m which desquamated 
cells and debris were also present Similar new' formations w'ere also observed m sections 
of the w'all of the duct of Wirsung m its proximal portion Small acini projected above 
the adjacent normal mucous surface of the inferior w'all of this duct The underlying 
pancreatic tissue w'as separated from the main tumor grow’th bv a band of loose coiiiiec- 
tne tissue which was free of neoplasm The neoplastic cells w'ere generally well differ- 
entiated into tall cjlmdrical elements w'lth basally situated nuclei showing considerable 
%anation in size, shape and staining, mitotic figures were rarely observed There was 
little or no tendency for the cells to grow m the form of clumps, cords or nests The 
supporting stroma was scanty, vascular and w'lthout appreciable inflammatory cell 
reaction 

Sections of pancreas show'ed dilatation of ducts, extensive interlobular and mteracmar 
fibrosis with consequent atrophy of the parenchyma and little or no evidences of in- 
flammation 

The liver show'ed varying degrees of involvement w'lth necrosis of the inner one- 
half to tw'O-thirds of the lobules and focal midzonal and biliary necroses The amount 
of biliary pigment w'as small The characteristic changes associated w'lth decompression 
of obstructed biliary passages, previously described by us (Stewart and Lieber), were 
clearl}' illustrated m this case These consisted of disruption of intralobular architecture 
with disorganization and dissociation of hepatic cell cords and atrophy and distortion of 
the hepatic cells These changes were particularly pronounced about the larger portal 
radicles Hypertrophy, hyperchromasia, binucleation and multinucleation of cells at the 
peripheries of the lobules indicated regeneration of hepatic cells, but mitotic figures W'ere 
not observed There was a marked proliferation of the smaller biliary ducts associated 
W'lth a pronounced increase m the connective tissue w'hich was periportal, interlobular and 
perilobular in distribution, and a slight infiltration of lymphocytes and monocytes 

The kidneys contained little or no bile pigment and cortical regressive changes were 
only moderate m degree 


TO BE CONTINUED 
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NEUROFIBROSARCOMA OF THE SMALL BOWEL 

RKPOUT or TWO CASES 

A James Millee, MD, and L Walevce Fkank 
Louiswlu , Ki 

Recognition of neoplasms deiived fiom the nerve ti links is usually 
Cl edited to von Recklinghausen,- in 1S82, howevei, Kolhker, in i860, and 
nuineious otheis^ had described the disease pieviously Ihc hteiature offered 
covers inoie than a eentuiy and even so, the most lecent papeis indicate 
that there still is no uniformity of opinion as to classification and histogenesis 
Theiefoie, any historic review is eiioneous, for it is impossible to accept 
all examples offeied as the same type of growth, and many desciiptions are 
not sufficiently cleai to permit analysis It seems quite evident that the 
fibiomata and fibi osarcomata were a composite group which is now being 
subdivided 

The name, neuioma, is perhaps the oldest one and w-as used by the 
w'riteis contemporar}'’ wuth von Recklinghausen, but theie are many aliases, 
each of wdiich w'as offeied as desciiptu'e of stiucture 01 specific oiigin 
These include neurilemoma, neuionoma, peiipheial fibi oghoma, fibroblastoma, 
neurogenic fibioma, neuimoma, neuroma, peripheial glioma, lemmoma, 
sclnvannoma, false neuioma, and peiineural fibioblastoma 

These tumors have been found in almost all ])aits of the body, but they 
predominate m the skin It is sauF they may occui m the digestive tract 
at any point fiom the “lips to anus” Many are described 111 the stomach, 
a few' in the colon, one m the appendix, and a few m the small bow'el 

Some of the earliest leports indicate that these tumors m vanous loca- 
tions aie sometimes malignant Von Recklinghausen- desciibed a malignant 
one m the jejunum Adiian,’’ Delagenieie,* Deneckc' eaeh lepoited one 
m the duodenum Lemonmei and Peycelon,’’ Dudley," Komg® and Leriche’’ 
lepoited one case each, and NoilandeU® describes thiee cases in the jejunum 
and ileum Case lepoits of neuiofibiosaicoma of the small bow'el include 
thiee in the duodenum and eight in the lemaimng poition Most of these 
were multiple tumois 

Etiology — The tumois usually appear dm mg middle age, and thej' are 
about equally divided between the sexes 

It IS suggested by Masson^^ that trauma or inflammation of the neive 
trunks is a possible etiologic factoi He produced tumoi giow'ths of nene 
trunks in animals by tiansplanting sections of a peiipheial nerve to pi event 
the axone fiom coming in contact with the cells of the nerve sheath It 
seems the cells of the sheath of Schw'ann begin to pioliferate as soon as 
degeneration of the axone is w'cll advanced, but this ceases immediately 
if the regenerating axone enteis the sheath If the neurite is prevented from 
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entering the sheath, the cells would grow as long as the obseivations were 
continued, which was five months The stiucture of these proliferating 
sheaths of Schwann is identical with that of the neurofibioma Howevei, 
it is )^et to be pioved that neoplasia and hypeiplasia are identical, in fact, 
theie IS much evidence to indicate that continuous growth is a minor or 
incidental chai actenstic of neoplasms 

These giowths uere consideied as developmental by Waithm (quoted 
by Case^“) This is also suggested by otheis,^^ who pointed out the asso- 
ciation of malformations m some patients with neuiofibiomata It seems 
quite deal that fetal lests may he the origin of neoplastic tissue, but there 
IS veiy little CAidence to indicate that the neoplastic characteristics of tissue 
aie dependent upon faulty development It is evident that ceitam carcino- 
genic agents, the loentgen la}'- foi instance, can bring about neoplastic 
changes in any oi all cells of ceitam tissues, the squamous epithelium of the 
skin, for example 

The specific etiology will, theiefoie, remain obscure until the day when 
the mechanism of neoplastic development will have been explained 

Histogenesis — The structuie of the neive trunk is uniformly desciibed 
Biiefly, It consists of nerve cell processes, the axones, which may or may 
not have a myelin coat but aie covered by the neuiilemma, oi sheath of 
Schwann These aie supported by a delicate framework of connective 
tissue, the endoneuiium Small gioups of neive fibers with their suppoitmg 
endoneuiium are grouped into stiands or funiculi which are sui rounded 
by connective tissue, the peiineuiium, and these funiculi are also grouped 
in stiands, the nerve trunk, which is supported and sui rounded by con- 
nectne tissue, the epineuiium There are two possible sources, excluding 
the vessels, of neoplastic giowth, the supporting connective tissue and the 
neurilemma 

Concerning the development of these structures there is also uniform 
agieement The connective tissue elements, the epmeurium, perineurium, 
and endoneuiium aie, like other connective tissue elements, mesodeimal m 
origin The two remaining elements, the sheath of Schwann, or neurilemma, 
and the nerve cell processes, are derived from epithelium, the ectoderm, and 
have a common ancestry m the cells constituting the neural plate The neui i- 
lemma cells grow with the neive cell piocesses as they penetiate the tissues 
during development 

Concerning the histogenesis of neuiofibiomata there are three points of 
uniform opinion First, that neoplasms do develop fiom the nerve tiunk, 
second, that axones are sometimes found in them, but they are only acci- 
dental, and aie lemnants of the invaded and deianged neive trunk m which 
the growth developed , they do not gi ow , and third, they contain no nerve 
cells 

Concerning the remaining important point, the mother cells, there is 
much controversy It was contended recently by Penfield,^'^ and previously 
by many others, that the parent cells aie those of the connective tissue 
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elements of the neive ti links It would follow that such names as fibroma 
or pel menial fihi ohlastoma are representative 

It has also been suggested^'’ that the tumois are connective tissue but 
derived fiom the neuiilemma cells by metaplasia This involves a change 
fiom one piimaiy tissue (nerve) to anothei piimaiy tissue (connective), 
which perhaps nevei occurs except in embiyonic life and neoplastic devel- 
opment 

Another ojimion is that neoplasms do develop fiom the cells of the neuri- 
lemma, and it follow's that such names as neuiilemoma, peripheial glioma, 
and schwannoma aie coriect This view' is suppoited by Masson^^ and 
many otheis,^* among w’hom are Voroca}, Pick, and Bielschowsky, who 
lepoit having seen micioscopic neoplasms in wdiich the cells could be traced 
by continuity to the cells of the neuiilemma Others avoid the controversy 
by suggesting that an}' one oi both elements of the nerve trunk may be 
the paient tissue of the neoplasm And foi this mteipretation, practically 
all the evidence piesentcd m aigument can be accepted 

The question is not meiely academic Its solution and the specific classi- 
fication of the giow'ths w'lll quite ceitamly lead to moie accurate jiiognosis 
and tieatment In fact, the controveisy w’as initiated by the observation 
that all fibiomata did not behave alike It seems that the weight of evidence 
IS lapidly accumulating in favor of the theory that the neuiilemma is the 
paient tissue foi a lapidly glow mg list of neoplasms and that the accepted 
list of puie fibromata is getting sinallei and smaller 

Chaiactei isfics — The malignant grow'ths aie like the benign m that they 
are moie often multiple than sohtaiy The tumoi mass is usually spherical 
or modified spheiical, w'lth a connective tissue capsule If theie is no cov- 
ering, there is a piessuie atiophy 7one about the mass and diffuse mfiltiation 
at the boidei is lacking The moie malignant ones aie soft and friable, 
somewhat resembling brain tissue Firmness is mci eased in pioportion to 
the amount of connective tissue stioma, so that some specimens are haul, 
but those that are so desciibed aie usually benign The coloi is giay, and 
again is simiku to that of the brain Fiequently theie aie }ellow' areas, 
neciosis, and black or blood led aieas because of hemorihage Lobulation 
is definite except in the most malignant grow'ths Commonly there are cavi- 
ties containing grumous mateiial consisting of neciotic tissue and blood, the 
pioportion of blood modifying the coloi The w'all of the cavity is iiiegular 
and friable 

The cells aie elongated, stellate, or in localized aieas polygonal Mitotic 
figures aie piesent and some are atypical Small giant cells may be present 
The cytoplasm stains with eosm but often has a blue quality There are 
coarse processes w'hich are blue in phosphotungstic acid hematox}hn piepa- 
lations Theie is a vaiying amount of fibiillai substance w'hich is collagenous 
m Its behavioi to stains The cells aie aiianged in mtei lacing bundles and 
sometimes in whorls Palisading is piesent m some specimens, and if so, 
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IS consideied by Masson^^ to be pathognomonic Often tbeie aie imper- 
fectly oiganized spbeiical aiiangements that aie mteipieted as aboited at- 
tempts at Meissnei coipuscle foimations It has been suggested that these 
tormations, the palisades, and the clinical ohseivation that motor paialyses 
seldom occiii, aie evidence that the giowths have occuiied on sensoiy neives, 
that those which do occm on motoi neives have no palisades oi impeifect 
coipuscles If this leasonmg is coiiect, it may explain the infrequency of 
ncuiofibiomata in the gastio-mtestinal tiact, since its sensoi)'^ nerve supply 
IS meagei The stroma is veiy small in amount m the malignant ones The 
blood lessels aie usually numeious, veiy laige, and have thin impeifect 
ualls so that hemoiihage is common and consideiable Theie may be laige 
blood-filled spaces lined h}’’ endothelium supported b)^ only a few connective 
tissue cells Theie is infiltiation at the periphery of the giowth, but dis- 
placement IS moie piomment They may be myxomatous Axones aie 
not found in the malignant tumois 

The giade of malignancy is not high Stewait and Copeland,^'* in leport- 
“ig 73 cases, none in the intestine, divided them into Giades I, II and III, 
placing none of the specimens in Giade IV There are no leports of grading 
the intestinal tumors, and the subsequent histones of these reported aie 
too inadequate to he of value 

IMetastases are not common hut have occuiied m the legional lymph 
nodes, the livei, and the diaphiagm^*’ Metastasis to the skeleton has been 
obseived m two instances^"' of malignant peiipheial tumors 

Judging fiom the lecoids, some tumois aie malignant at the onset, but 
von Recklinghausen consideied his case as one of a change from benign to 
malignant because there weie other benign tumors m the intestine Periph- 
eral tumois in which malignant change occuiied have been observed 

Clinical Aspect — A numhei of the patients with neui ofibrosarcoma of 
the small bowel have had neurofibiomatosis, oi von Recklinghausen’s dis- 
ease, foi years In otheis, theie weie no peripheral lesions demonstiable 
The absence of nerve tumors is difficult to deteimme, however, since they 
may he on the deep, laige neive tiunks and veiy small 

The symptoms are usually those of obstruction, eithei sudden or grad- 
ually progressing Usually the tumoi is laige enough to be palpated 

Piogno<ns — The gioup of case repoits is too small and incomplete to 
be of much aid m determining piognosis The same tumoi m other locations 
has a poor prognosis, the five-yeai cases leported by Stewart and Copeland^^ 
being 25 per cent in Giade I, 5^2 pei cent in Grade II, and 5 per cent 111 
Giade III If they are multiple, and they are moie often than not, resec- 
tion may be impossible foi that reason alone Since the giade of malignancy 
IS not high, and metastases not common, it seems that lesection of the bowel 
with the tumor would offer a good piognosis if the tumoi is solitaiy 

The first case is that of a solitaiy lesion spimgmg fiom the wall of the 
jejunum opposite the mesenteric attachment 

249 



MILLER AND FRANK 


Annals of SviTRcn 
Tebruary 1939 


CASE REPORTS 

Case I — H C, fcnnlc, age 72, white, married, was admitted to the hospital July 27, 
1937. presenting an abdominal tiimoi The patient had been apparently well until two 
^cars prcMOUsly, at which time she began to experience a feeling of distress and a sense 
of fulness low in the abdomen She develo]>ed backache and frecpiency of urination which 
during the past six months has been decidedlj exaggerated, and within this time she had 
noticed enlargement of the abdomen Her past and familj histones are entirelj negative 
She has had eight children, aarjmg in age from 30 to 13 During the past jear she 
had noticed some shortness of breath on exertion and some swelling of the ankles at 
night 

Physical Lxamimhou — The patient was somew’hat thin but not acutelj ill The 
head, chest and extremities w'ere entirely negative There w'ere no nodules either in 



Fig I — Ctsc i Pliotogriph of iicoplism Tlie snnll pedicle of nt 
tncliment is nt the lo\\er left ind the ndlicrcnt omentum it the lower right 
The Hrge cnMl) wns filled with necrotic tumor tisane nud blood 

the arms or legs or any areas of pigmentation Blood pressure 200/1 10 There w'as a 
distinct fulness in the lower abdomen extending mostly to the right side Over this area 
there was dulness to percussion This fulness or mass extended from the s> mphvsis to 
about one and one-half inches above the umbilicus, it was soft and apparentlj fluctuant 
The flanks w'ere tympanitic The upper abdomen was soft, relaxed and contained no 
masses The liver W'as not enlarged nor was the spleen palpable Pelvic examination 
revealed a relaxed perineum, normal cervix, and a tumor mass which filled the culdesac 
and was apparently continuous w'lth the mass in the abdomen, extending up to about 
one and one-half inches above the umbilicus Definite fluctuation could be obtained 
Unnalj sis was negative other than for a trace of albumin R B C 3,620,000, Hb 
746 per cent WBC 10,350, with 92 per cent neutiophils, 1 per cent monocytes and 
7 per cent lymphocytes Kahn and \Vassermaiin tests w'ere negative Pieopeiativc 
Diagnosis Right ovarian cyst 

Opeiation — On opening the abdomen, a mass presented w'hich extended from the 
pelvis almost to the costal margin The left side of the mass seemed cystic and had the 
appearance of a gangrenous cyst wall such as is seen in twisted ovarian cysts On the 
right side, however, this cyst was apparently continuous with some tissue which had the 
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appearance of brain While separating the adhesions between this tumor and the pelvic 
organs, a gush of old blood together wuth some neciotic tissue resembling broken-dowm 
carcinoma, was encountered It w'as found that there w'as no attachment of this tumor 
to the pelvic oigans except bj veiv fine, fresh adhesions w'hich were easily separated 
without bleeding The omentum w'as adherent to the upper part of the tumor and was 
dnided between hgatuics It was then found that the tumor w^as densely adherent to, 
or sprang from, a loop of jejunum in the upper left abdomen It being impossible to 
separate the mass from this piece of intestine, a clamp w-as placed about the pedicle m 
the long axis of the bowel, and the tumor, together wuth the w'all of the jejunum, w’as 
cut awa^ The opening in the jejunum was then closed and inverted with linen sutures 
A thorough inspection of the abdomen levealed that there had been some adhesions 
between the tumor and the peritoneum of the right lateral w'all of the abdomen at about 
the le\el of the anterior-superior spine Furthermore, there had been some adhesion to 



Tig 2 — C nse i Photognph of opposite side of attachment of tumor 
mass There aie deep fissures diiidini, the tumor into irregular lobules 
The color IS light gri) , consisteiicj soft 

the peritoneum above the bladder Otherwise, the tumor was apparently free except for 
its attachment to the omentum and to the jejunum The pelvic organs were normal 
There w'ere no nodes m the mesentery of the jejunum The Iner was of normal size, soft, 
and contained no metastatic nodules nor w'cre any nodules evident m the spleen The 
gallbladder contained no stones, the stomach w^as normal 

Pathologic Examination — Gioss The specimen is a neoplasm in the shape of a 
flattened sphere and measures 28 cm m greatest diameter It has a small area of attach- 
ment, evidently by a pedicle, about 2x4 cm Near this a small portion of the great 
omentum is adherent The surface covering is thin peritoneum in wdiich there are many 
large vessels The contoui is marked into irregular lobule formations by wide, shallow 
fissures The mass has been opened near the pedicle and the content, w'hich w'as necrotic 
tumor tissue and blood, has escaped, leaving a shell i to 3 cm m thickness The tissue 
is very friable, grayish substance without striations (Figs i and 2) 

hltcioscopically, sections show’ very dense parenchyma with almost imperceptible 
stroma The cells are arranged m bundles that extend m all directions, and also in 
w'horls The cytoplasm is moderately abundant and extends m wnde and coarse prolonga- 
tions Theie is a small amount of fibrillar intercellular substance The nuclei have 
large chromatin granules, large true and false nucleoli, and a few are vesicular There 
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IS cin occasional mitosis Pliospholungstic acid stains reveal no glia Tlie stroma is ver\ 
delicate reticulum bearing blood vessels with only a lining of endothelium and a thin 
layer of connective tissue eells (Figs 3 and 4) Ihe arrangement of the cells and their 
staining reaction suggests a neoplasm of the nerve sheath origin Patholoqic Diagnosis 
Neurofibrosarcoma of small bow’cl 


Tic 3 



1 ic 4 


hi 


Fig 3 — Cn«e i Photonucrof^nph sliowinj, nl'\n^ Imtullcs of fibers c\tenflinp in Mnoiis direc 
tions *111(1 imperfect piIiSTding Tlierc nrc numerous blood sinuses (low power) 

Fig 4 — Photomicrofenph showiiif^ the cells irrinf,cd in definite pibs'ides (High power) 


The patient made an uneventful recov'erv, temperature never going above 99° F, 
and she was dismissed from the hospital on the tenth postoperative day, with the advice 
that she return in four weeks for roentgenotherapy Six months after operation she was 
without complaint 


The second case is interesting fioni the fact that the smaller as well as 
the larger lesions all present the same picture 

Case 2 — I B, male, age 47, had consulted a phy^siciaii on account of loss of weight 
and was thought to have tuberculosis He complained only of weakness, loss of weight 
and vague abdominal discomfort occasionally associated with griping pains 

Physical examination was entirely negativ'e other than for slight tenderness to deep 
pressure over the left lower quadrant Roentgenologic examination was negative for 
tuberculosis A thorough gastro-intestinal study not only of the stomach and colon, but 
hourly examinations of the small intestines faded to reveal any abnormalities 

Urinalysis was negative RBC 3,980,000, hemoglobin 73 3 per cent \V B C 11,150, 
77 per cent neutrophils, 14 per cent lymphocytes and 9 per cent monoevtes Pi cof>ci alive 
Diagnosis Intra-abdominal malignancy, source unknown 

Opcialion — February 15, 1933 Exploration of the abdomen revealed the liv'cr and 
spleen to be normal There was no evidence of any carcinoma m the stomach or duo- 
denum Beneath the ligament of Treitz was a mass about the size of an orange, which 
had grossly the appearance of ovarian tissue It was grayish-white in color and extended 
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up toward the left kidney, but the kidney itself did not appear to be the source of the 
growth The right kidnej w'as noinial There w^ere no tumois in any part of the colon 
The prostate was apparenth ncrmal No implants of neoplastic tissue were evident in 
the culdesac Bcginnmg at the ligament of Treitz and extending throughout the length 
of the small intestine dowm to the ileocecal valve w'ere many tumois varving in size All 
tlic lesions except the \erv largest presented the same characteristics The largest ones 
grew outward on the bowel wall, were of a yellow^ color and apparently w'ere not 
obstructing the lumen of the intestine The smallest ones w^ere of a yellowish color, 
slightlj umbilicated, and seemed to spring from the intestine beneath the serosa In 
manj places, wheie these tumois weie i cm or more in diaraetei, there w^as partial 
intussusception In none of these was the intussusception of gt eater length than 2 cm 
and all were casih reducible 

It being uttcrlv impossible to iemo\e all of the neoplastic tissue, a resection of 
approximately 16 inches of the ileum w'as performed for biops} pui poses 




Pafholoqic Exavnnaiwn —Gt oss The specimen consists of 38 cm of the jejunum 
(Fig 5) There are five tumor masses in the w'all of the bowel, one large one near 
each end They are from 0 5 to 4 0 cm in diameter on the surface and from 0 25 to 2 50 
cm in thickness All produce some obstruction but the laigest one closes the lumen, 
except for a small opening about i cm in diameter, by protruding into it They are all 
cmered bj serosa, some of them rounded and otheis puckered and depressed The 
mucosa opposite the depressions is ulcerated, but over tw'o of them it is intact The 
sectioned surface reveals grayish, very friable neoplastic tissue that is quite vascular and 
contains numerous small, recent hemorrhages The margins of the ulcers overhang 
somew'hat, but the lining is not thickened and there is no suggestion of continuity of 
tumor tissue and mucosa The margins are infiltrating and the bowel wall destroyed 
The mam mass of tumor tissue is sometimes internal and sometimes external to the 
muscle coat 

Mtcioscopicallv, sections show a neoplasm, made up of a v'ery cellular parenchyma 
and an inconspicuous, delicate stroma The cells are arranged in irregular bundles, ex- 
tending in all directions, and also m imperfect whorls They are elongated and stellate- 
shaped with a moderate amount of cytoplasm which is extended into short coarse proc- 
esses There is a small amount of fibrillar, intercellular substance The nuclei are 
dense wuth chromatin, but in some cells it is arranged in large granules and there are 
large nucleoli (Figs 6 and 7) A few cells show mitosis Blood vessels are numerous 
and thin-walled 

The tumor is malignant Its origin from the nerve sheath is suggested by the 
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irrcgiiliir bundles and imperfect whorls of fibers together with the general character 
of the cells Whether thej are metastatic or inulticentiic growths cannot be determined 
with certamtj, but since multiple origin is common m this type of neoplasm this inter- 
pretation IS first choice Patlwloqic Dtaqnous Neurofibrosarcoma, multiple, of jejunum, 
with partial obstruction 

Coinalcscence w'as une\cntful, and the jiatient was discharged on the fourteenth day 
postoperative Death occurred three months later, Ma> i6, 1933 An autopsy was 
obtained 

Wii/o/’TV — L\tcrnal e\ammation ie\cals a markedlj emaciated white male The 
abdomen is moderateh distended, in the midline is a W'ell-healed surgical scar Incision 
IS made m the abdomen onlj 



Tig 6 — Photomicrogr'iph sliowinff the 
tumor itnading the suIimucosT of the ilcum 
(M) I^Iucos'i (T) rumor The cells iic 
'irr'inped in interHcinK bundles nnd there is 
imperfect p'lUb'iding (I ou po\\tr ) 



Fir 7 — Fhotomicropnph shouinp tuo Hrpe 
sirnnds one cur\cd nround the other Cell out 
Imcii arc indistinct ind mori>holo^,j moderntch 
irrtKuhr Some cells ln\e coarse fibrils (High 
powti ) 


The peritoneal caaiL contains about 1,200 cc of blood tinged fluid The thoracic 
cavities are free from fluid and adhesions No changes are noted in the gastro-intestmal 
tract except for the small bowel It is moderateh distended with gas, and the site of 
the resection is adherent to the parietes aiitcnorh At earious intervals there are 
spherical tumors measuring from i to 10 cm m diameter Thej aie covered by serosa 
Some of them are annulai wath laige luniiua formed bj the necrosis of the inner surfaces 
(Fig 8) Alanj of them form partial obstruction bj piotrusion into the bowel Section 
reveals friable, grayish neoplastic tissue, the ceutial part of w'hich is necrotic, and here 
and there are old and recent hemoi rhages Some of the inner surfaces are ulcerated, 
others covered by mucosa The gross appearance is identical wath that of the surgical 
specimen In all, 21 tumois are counted in the bow'el w’all, and there are eight or more 
in the mesenterj and retropei itoneal h mph nodes in the upper half of the abdomen , none 
are found in the pelvis 01 at the bifurcation of the aoita One is found beneath the 
peiitoneum and in front of the left kidney, but the kidnej is not invaded 

There are no tumors in the lymph nodes of the thorax or m the Msceia of the chest 
and abdomen, including the adrenals, or in the prostate and testes There is verj' early 
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brondiopneunioiiia in the posterior aspect of each lung The liver is small and dark 
from starvation, and all the viscera are soft from cloudy swelling 

kficroscopj rcieals a neoplasm identical in stiiicture with that of the surgical speci- 
men, and eailj bronchopneumonia 

Comment It does not seem probable that the tiiinois have arisen from a post- 
peritoneal focus, altiiough a spread b\' way of the superior mesenteric artery would 
explain their location except foi the one anterior to the kidney, and if this had happened 
the colon could ha\e rccened metastases The location of some of the masses will 
admit the possibihtj of a primarv focus in one of the semilunar ganglia or others of 
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Tig S — PliotoRiiph of the distnl two thirdb of the small 
bowel and par*- of its mtsenterj There are numerous enlarge 
nients caused h' tumor growth in the wall The largest one (T) 

IS i truncated tumor replacni), the bowel with a lumen through it 
There are also m isses m the mesentery 

the s)'mpathetics and, if so, the ganglion was completely destroyed The largest tumors 
are in the bowel wall, however, and phosphotungstic acid stains reveal no gha fibers 
Nerve sheath tumors are commonly muiticentric, although there are no definite criteria 
bj which it can be determined which of these tumors arose by metastasis or by neoplasia 
Postmo) tem Findings — Neurofibrosarcoma of small intestine, metastasis to mesen- 
teric and postperitoneal lymph nodes, other postpentoneal metastases, emaciation, early 
bronchopneumonia 
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DILATATION OF THE COLON ■= 


REPORT or A CASE FOLLOWING THE DEVELOPMENT OF AN AORTIC ANEURYSM, 
RELIEVED BY DILATATION OF THE ANAL SPHINCTERS 

Harold J Shelley, M D 
New York Citi, N Y 

FROM THE SURGICVL SERMCE VND TIIF GASTRO INTESTIN VL CLINIC ST LUKES IIOSPITVL NEW ^ ORK CITl, N Y 

Megacolon, oi bettei teinied dilatation of the colon, may be classified 
into two types Congenital oi idiopathic, and acquiied oi secondary The 
foimei is not caused by any oiganic obstruction and is piesent at birth oi 
evidenced by signs and symptoms in eaily childhood The latter may appeal 
m childhood, hut occurs moie commonly later m life, and is secondaiy to 
a gradually inci easing partial obstiuction of the lectum oi sigmoid The 
cases of the idiopathic type, when fiist lecognized in late childhood oi latei 
111 life, can he tiaced hack to eaily childhood, by a long history of a distended 
abdomen and obstipation, chaiacteiized by bowel movements at mteivals 
which may vaiy from thiee days to seveial weeks 

Case Report — Hosp No 96215 F V, white, male, age 73, was admitted to the 
Medical Service, St Luke’s Hospital, New York, August 3, 1937, complaining of 
increasing swelling of the ahdoinen during the preceding two months, associated with 
obstipation which had become so complete that he had had no bowel movement for several 
days preceding his admission During the two months of his present illness he had lost 
20 pounds in weight In addition to the acute condition, he gave a history of having had 
a moderate degree of constipation foi many years, but one which had been m no way 
remarkable, having been readily controlled by the use of mineral oil and enemata 

In 1932, at the age of 68, he had been operated upon at St Luke’s Hospital, for an 
acutely thrombosed hemorrhoid, which was excised, with complete relief At that time, 
his physical examination was otherwise negative, and the abdomen was described as being 
flat and flabb}^ without distention In 1935, he returned to the Medical Clinic because of 
fatigue Slight widening of the aortic arch and moderate enlargement of the heart were 
found The abdomen was described as entirely negative The blood Wassermann reac- 
tion was negative At intervals during the next two years, he was seen in the Medical 
Clinic and treated as a cardiac case A gradual increase in the width of the aorta was 
noted, eventually, a definite aneurysm of the descending aorta presented The abdomen 
was not found distended at any of the examinations in the clinic 

Physical E\aimnaiion — The patient appealed chronically ill Percussion revealed an 
aneurysm of the aortic arch and the descending aorta (Fig i) At both bases were a 
few moist rales The abdomen was enormously distended, tense and tympanitic Rectal 
examination was negative except that the sphincter was about the size and shape of a 
closed fist It was very tense and spastic, but there was no stricture in the muscle or the 
areas about it, only a condition of firm contraction in a greatlj hypertrophied sphincter 
Proctoscopic and sigmoidoscopic examinations were negative 

Neurologic examination revealed the deep reflexes absent throughout with the excep- 

* Presented before the Surgical Section of the New York Academy of Medicine, 
December 3, 1937 Submitted for publication Januarj'^ ii, 1938 

257 



HAROLD J SHELLEY 


Annals of Surgerv 
I ebriiao IVZO 


tion of tilt left knee jtrk, winch was obtaiiiccl with rcnifoi cement The abdominal rcfle'^ 
on the left was greater than the right Vibratory sensation w-as decreased in the feet 
The gait waas iinsteadj with the ejes closed Hie fundi show'cd marked arteriosclerosis 
The pupils were unequal and small but reacted to light and accommodation Neiiiologtc 
Diagnosis Subacute conibmcd sclerosis, arteriosclerotic degeneration of the cord 

All electrocardiogram, August 4, 1937, showed normal rhjthm, left preponderance, 
iinerted T-waic m Lead I — evidence of iiijocardial damage Another, on August 18, 
was the same with the exception that Lead II also presented an inverted T-w'ave 

When roentgenograms were made following barium installation into the colon, the 



Fig r — Uocntgenogr'im of the chest nndc on Jiilj 30, 1937 The 
aneurysm of the aortic arch and the dcsccndinp aorta can lie seen The 
trachea is dcMated to the right There is moderate enlargement of the 
heart The distended colon can be seen pushing both sides of the diaphragm 
upu ard 

abdomen was found to be so enormous that it was necessary to film it in sections (Figs 
2, 3 and 4) The barium could be forced only into the transverse colon because of the 
size of the large intestine and the large amount of gas and fluid wdiicli it contained 
The clysma revealed an enormous dilatation of the entire large bow'el Those portions 
not outlined by barium were readily seen due to their distention watli gas 

A regimen of enemata and colon irrigations gave practically no relief Because of 
the patient’s poor physical condition, resection of the presacral nerve was considered to 
be contraindicated 

Pioccdwc — August 25, 1937 (after three w'eeks of unsuccessful medical treatment) 
Under gas-oxygen anesthesia, the anal sphincters were slowlj dilated until the whole 
hand could be introduced into the rectum For several days following this treatment there 
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Fig 2 — Roentgenogram of a cljsma taken on August 4, 1937 The rec 
turn, sigmoid and lower part of the descending colon can be seen to contain 
barium The outline of the cecum, part of the ascending colon, and a loop of 
the transverse colon are shown outlined bj their contained gas 



Fig 3 — Roentgenogram taken somewhat higher than that shown in Fig 2 
and after more barium had been allowed to run into the colon The size of the 
sigmoid is better shown Some barium has now reached the ascending colon 
although the cecum contains only gas and non opaque fluid 
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uas ncarlj coniplclc icclal iiKontinencc, which then gracluallv disappeared He w-as given 
daily colon ii rigations w itli excellent results Large quantities of liquid feces passed from 
the rectum almost continuousli IIis .ibdonien lapidlj became smaller 

On September 3, 1937 (nine dajs after the dilatation), the abdomen had returned to 
normal size, a 1 eduction of 19 inches in diametci The bow’el movements w’ere under 
good control Palpation of the abdomen now that it was deflated, revealed no aneurj'sm 
of the abdomin il aoita or othei masses A barium chsma showed the large bow'el 
gieatlj diminished in diameter (Fig 5) He was discharged September 8, 1937, symp- 
tomaticallv, completed cured and with the contour of his abdomen normal 

Eight months aftei discharge, his pin sic d condition had become markedlj improved 
and he had gamed about 15 pounds in weight IIis blood Wassermann reaction was again 
negative Blood count Hb 72 per cent, RBC 4,100,000, WBC 7,200, polvmorphonu- 



Fig 4 — UoentgenoRrnm of the upper pnrt of the nbdomcn The Innum 
Ins renclied the splenic flcMirc There is nKo n snnll nmoimt in the iscendinp 
colon rile distended loops of the tr'ins\crsc colon enn tIso be seen Isote 
tint in the three roentgenogr ims of the cUsnn the Hter^I extent of the ns 
ccnding nnd descending colon is beyond the ed^.es of the films which nre i6K 
inches wide 

clears 70 per cent, Ijmphocvtcs 23 pei cent mononuclears i per cent, eosinophils 5 per 
cent and basophils i per cent The neuiologic examination was unchanged 

When last seen, nine months after the dilatation, the bowel movements were well 
controlled by the use of mineral oil, dietary regimen and enemata The contour of the 
abdomen had remained normal He had maintained his gun m weight and his general 
physical condition was somewhat improved 

Discussion — Aflei a bnef seaich of the litciatiiie no lefeience could 
be found of dilatation of the colon following the development of an aoitic 
aneui3'sm 01 associated with a subacute combined scleiosis, 1101 was any 
lefeience found to the pioceduie of dilatation of the anal sphincters as a 
tieatment foi the idiopathic type of dilatation of the colon Two aiticles^ “ 
did, hovvevei, lepoit six cases successfully tieated by paitial sphinctei ectom)^ 
At piesent, childien wnth idiopathic dilatation of the colon aie being tieated, 
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appaiently successfully, by the use of s)aitiopan and. theieby, avoiding 
resection of the piesacial neive 

The case which is lepoited heiewith is unique in a numbei oi lespects 
Insofai as it is possible to tell, the dilatation of the colon iias not congenital, 
noi \\as it caused by any oiganic obstiuction, as is oidinaiily the case when 
this condition is of the acquned type It appealed late in life (age 73) 



Fig 5 — Roentgenopirnni of n cl>snii tuken on September 3, 193“ which 
w IS 9 dai s after the dilatation of the sphinctei i The decrease in the size 
of the colon is readily noted The barium has i cached the distal part of the 
transrerse colon The moie proximal portions of the colon aie seen to contain 
gas but are less m dianietei than in the roentgenogiams made before the 
dilatation The abdomen had decreased 19 inches in diametei in the inteiral 


following the development of an aortic aneuiysm and a subacute combined 
sclerosis due to aiteiioscleiotic degeneiation of the coid Whethei or not 
either of these conditions was an etiologic factor, by causing an imbalance 
of neive impulses to the sphmcteis and possibl}'- to the colon, one cannot 
say This possibility must, howevei, be consideied 

The result obtained by thoiough dilatation of the anal sphmcteis was 
much better than had been hoped foi at the time it was employed as a form 
of treatment m this case, m that the lelief obtained was complete and to 
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date (aftci a pciiocl of ovci nine months) that iclief has continued Of 
course, only tune will tell wdiethcr or not this lehef wull be permanent 
Ihe exjiectation is that m cdl piobahiht}' it wull be only temporal y How- 
evei, he wull stand successive dilatations, should the necessity aiise, much 
better than an extiipation of the piesacial neive 
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CELIAC GANGLIONECTOMY AND PLEXUS RESECTION 
FOR TABETIC GASTRIC CRISES 

Felix L Peabl, MD 
S4.N Fbancisco, Calif 

FROM THE CLINIC OF S\MP\.TnETIC AND % \SCUL\R SURGERI MOUNT ZION HOSPITAL, S\.N FRANCISCO, CALIF 

Tabetic gastric crises -which do not leact to conservative medical treatment 
have stimulated the peifoimance of a vaiiety of surgical procedures, with 
indifferent results The authoi desires to repoit a case of gastiic crises satis- 
factoiily treated by excision of the celiac ganglia and plexus and periarterial 
s3unpathectomy of the celiac axis and branches, following successful preopera- 
tive diagnostic novocain block 

The typical gastiic crisis is characterized by seveie abdominal pain and 
vomiting It IS generally understood that pain originating m the stomach 
travels over sympathetic pathways to the celiac plexus and ganglia and then, 
solel)’-, over the splanchnic nerves Vomiting is a reflex reaction The af- 
ferent component may be mediated thiougb vagal fibers m tbe stomach, sen- 
sory nerves, oi other affeient neives, ii respective of then origin, they reach 
the medulla The effei ent impulses producing tonic contraction of the pylorus 
and antrum are tiansmitted ovei the vagus, those inhibiting the fundus and 
relaxing the caidia aie tiansmitted ovei the splanchnic nerves 

The celiac plexus and ganglia have impoitant anatomic connections with 
the vagi Gastric fibeis of vagal origin tiavel into and thiough these struc- 
tures, some com sing, m company with sympathetic fibers, m the left gastric, 
splenic, and hepatic periarteiial plexuses Splanchnicectomy alone would not 
affect these vagal fibers, whereas extiipation of the celiac ganglia and plexus, 
and periarteiial sympathectomy of the branches of the celiac axis would have 
the obvious advantage of a combined sympathetic and vagal interruption 
The author knows of no previous case m which this method of treatment has 
been employed for the contiol of tabetic gastiic crisis 

Case Report — Service of Dr Harold Brunn S J , male, age 46, complained of 
severe gastric crises of tabetic origin He had a constant burning sensation over the 
xiphoid At the onset of a crisis this buining became aggravated after a meal, changed 
to a sharp pain and radiated to the back This was followed by nausea and finally vomit- 
ing with marked retching On several occasions he vomited blood Since their onset, in 
1913, these crises had occurred in rapid succession, with intervals of respite between 
attacks of onlj^ one or two days, except for a period of three weeks in 1919 During the 
past few years they have become more severe and of longer duration, lasting, at times, 
as long as ten days, and consisting of constant pain and vomiting In the interval between 
attacks, belching was a frequent and annoving si'mptom 

At the age of 16, he had a penile lesion without secondaries In 1913, his blood 
Wassermann was found to be 2+ He had urinary retention Antiluetic treatment was 
instituted and since then his blood Wassermann and Kahn have been negative on five 
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occasions and Ins spinal fluid lias been normal on thice occasions, the last time in October, 
193C He bad -vigorous antiluetic tbeiapj since 1019, when the diagnosis of tabes was 
first made He bad three pyiotberapv ticatments in 1924 The following objective 
findings substantiated the diagnosis (i) Pupils asMiimcti ical, reaction to light markedl> 
impaired on both sides, especialh on the light, reaction to accommodation impaired, 
(2) slight atropln of both optic disks, (3) absent patellar and Achilles reflexes, (4) 
Romberg positive (5) bands of disturbed sensation in the lovvei dorsal and lumbar 
distribution, and (6) bladder retention Drs Lcrov Biiggs and M R Hirschfield con- 
curred in the diagnosis of tabes dorsalis Gastio-intcstinal roentgenograms were negative 
on three occasions 

During the entire course of his illness the pictuie was obscured by a marked radiculitis 
involving the roots from the sixth dorsal to the fourth lumbar but most often from the 
tenth dorsal to the fourth lumbar with varvmg anesthesia, hjpcsthesia, hyperesthesia, and 
paresthesia in the areas of distribution In addition, there were complicating svmptoms 
of a widespread hjpertiophic arthiilis of the thoiacic spine In Mav, 1935, i cc of 
absolute alcohol was injected into the lumbar subarachnoid sjiace in the hope of relieving 
lightning pains in the lower extremities, with a satisfactory result In April, 1936, he 
was fitted with a brace vvliicb ininiobihzcd his thoracic spine with considerable relief 

Despite all efforts the crises progressed The patient was seen bv the author, June 9, 
1935, during an unusuallj seveie crisis which had alrcadv persisted for three davs He 
had only slight and transient relief from two hvpodcrmics of morphine sulfate and was in 
a state of collapse The region in front of the first and second lumbar vertebrae was 
then suffused with 20 cc of i per cent novocain injected on each side according to the 
method of Labat for splancbnic block In 15 minutes there was a sp-ctacular relief of 
both pain and vomiting 

In view of the failuie of medical management, the increasing scvcritv and duration 
of the crises, and encouraged bv the successful result of diagnostic novocain block of the 
celiac plexus and ganglia, surgical removal of these structures was offered to the patient 
with no guarantee as to the result Before operation, tests were made to act as a basis 
of comparison for any possible effect of the operation on organs supplied bv the celiac 
plexus and ganglia 

Opciation — October 10, 1936 The abdomen was opened tbrougb a left upper para- 
median incision There was no evidence of organic disease of the stomach, duodenum, 
kidneys, pancreas, liver, or small intestine The stomach was drawn caudad and a ver- 
tical rent made in the gastroliepatic omentum directlj in the midline The pancreas was 
drawn gently caudad, exposing the celiac axis The celiac plexus was excised as com- 
pletely as possible The anterior surface of the aorta was denuded of svmpathetic fibers 
m this region It was, of course, impossible to resect all the sympathetic fibers in this 
area The dissection was made unusuallv difficult bv the presence of a number of large 
veins and venous plexuses A peiiartcrial sv nipathectomy was then performed on the 
celiac axis and its blanches The left gastric aitcry was cut between ligatures of silk 
The splenic artery was denuded of all its adv'entitia for a distance of one inch from its 
oiigin In the dissection it was injured and was ligated The hepatic arterv was success- 
fully denuded for a distance of one inch fiom its origin There was a heavy laver of 
interlacing sympathetic fibers on these vessels After the adventitia had been removed, 
the diameter of the artery was reduced almost one-half The splancbnic nerves were then 
cut close to their attacbnients to the celiac and aorticorenal ganglia The suprarenal 
glands were exposed separately^ and the wide band of fibers connecting the celiac ganglia 
and plexus to the suprarenal glands was sectioned on each side close to the suprarenal 
glands The celiac and aoiticorenal ganglia were then removed The rent in the gastro- 
hepatic omentum was approximated and the abdominal cav'ity closed m layers The post- 
operative course was uneventful 

Subsequent Cotuse — Since operation there has been a great improvement in bis gas- 
tric symptoms He had only six very mild and short attacks of nausea and vomiting 
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These occuned following' unusually severe root pains in the legs and groin, or ps3xhic 
upsets Except for these attacks, he has been free of gastric symptoms, and the improve- 
ment has persisted until the present, 26 months after operation He has a good appetite 
and eats and drinks ever3'thing, including alcohol and the foods he previously could not 
tolerate 

Table I 

LABORATORY DATA 



Preoperative 

2 Wks 

Postoper 

3H Mos 
Postoper 

Almost I Yr 
Postoper 

Am3dase 

4 units 

Blood Chemistry 

3 

4 6 

7 5 

NPN 

34 mg per 100 cc 

25 

28 3 

27 3 

Cholesterol 

178 mg per 100 cc 

190 

157 

178 5 

Chlorides 

445 mg per 100 cc 

495 

448 

420 


Glucose Tolerance Tests 



Blood Unne 

Blood 

Urine 

Blood 

Unne 

Blood 

Urine 


Sugar Sugar 

Sugar 

Sugar 

Sugar 

Sugar 

Sugar 

Sugar 

Fasting 

60 mg 0 

per 100 cc 

65 

0 

62 

0 

64 5 

0 

Khr 

III mg 0 

per too cc 

142 

0 

181 

0 

100 0 


I hr 

12 1 mg 0 

per 100 cc 

133 

0 

167 

0 

142 8 


2 hrs 

80 mg 0 

60 

0 

64 

0 

62 0 

0 


per too cc 


Gastric Analyses 



Fast 

I 

2 

3 

Fast 

I 

2 

3 

Fast 

I 

2 

3 

Fast 

I 

2 

3 

Volume 

9 

5 

4 

7 

14 

10 

5 

12 

13 

12 

16 

29 





Mucus 

X 

\ 

X 

X 

\ 

X 

X 

X 

X 

X 

X 

\ 





Free HCl 

14 

6 

7 

13 

30 

7 

20 

32 

II 

8 

16 

38 

20 

8 

12 

II 

Total HCl 

25 

14 

15 

34 

46 

II 

40 

40 

39 

26 

34 

48 

50 

34 

38 

26 

Bile Pig 

0 

0 

0 

0 

X 

\ 

X 

X 

X 

X 

X 

X 

0 

0 

0 

0 

Blood (occult) 





X 

X 

X 

X 

X 

X 

X 

X 





Blood (gross) 





0 

0 

0 

0 

0 

0 

0 

X 






Kidney Function Studies 


Intramuscular 

Phenosulphonphthalem 

1st hr 40% 35 % 5 % 

2nd hr 5% 30 % 15% 

Addis’ cone 

count Within normal Within normal 

limits limits 

Laboratory studies were made before operation and on three occasions after opera- 
tion (Table I) There was no evidence of significant postoperative change in the blood 
nonprotein nitrogen, amylase, cholesterol, chlorides, or sugar, no abnormal variation in 
glucose tolerance test, phenolsulphonphthalein excretion test, Addis’ kidney concentration 
test, or uranalysis , and normal levels in gastric free and total acidity Likewise, Brown" 
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foimd no demonstrable changes in the gastiic acidity of three cats treated by bilateral 
cclnc ganglionectonn The tests did not confiim m humans the increased glucose toler- 
ance reported bj Dc fakats and CuthberP in dogs similarlj treated The clinical course 
ga\c no Lsidcncc of disturbed function of the kidnejs, pancreas, or stomach Before 
operation his blood pressure \aricd between 130/S0 and 140/80, after operation betw-een 
100/66 and 140/90 

These lesults ate not niclicalive of tlie cflect of such a» operation in cases 
of chabclcs 01 hyjiei tension The opeiation is one directed toward alteration 
of function, and the lesults upon normally functioning organs aie not the 
gauge of its possible effect on d)'sfunction!ng oigans One may conclude that 
lemoval of the human celiac ganglia and plexus is not followed by any dis- 
tiii bailee of function in oigans supplied b}-^ it, insofai as one is able to judge 
by the tests lepoited heiein 01 in the clinical cotiise of the patient 

SbMMARY AND CONCLUSIONS 

A case is leported of mti actable gastiic ciises of tabetic origin leheved 
following surgical excision of the celiac plexus and ganglia The site of sui- 
gical attack was detei mined by a successful pieoperative diagnostic novocain 
block of the legion in fiont of the first and second lumbar vertebrae The- 
improiement has peisisted until date 26 months after operation Preopera- 
tive and postoperative laboiatory studies show" no significant changes m the 
function of the stomach, pancreas, 01 kidne3"S, and no abnormal alteration of 
blood chemistiy The opeiation had no appaient ill effects, as indicated by 
laboratoiy studies 01 clinical couise 
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BILATERAL AND UNILATERAL RENAL AGENESIS 

Her]\ian M Soloway, M D 
Chicago, III 

FROM TRL DFP<.RTME\T OF UROLOGl IND P^THOLOGF, COOK COUNT! HOSPITAL CRICAGO, ILL 

Congenital abnoi malities of the uppei unnaiy tiact have been repoited 
nuich inoie fiequently in recent years due to the increased inteiest and in- 
vestigations of both the urologist and pathologist We are concerned heie 
vith the postmortem findings of 12 cases of renal anomalies of which two 
weie bilateial absence of kidneys, and ten weie congenital solitary kidneys 

Bilafcia! Renal Agenesis — Bilateial metanephiic agenesia is a lare 
anomaly, and is a condition incompatible vith extra-uterine life The fetus 
IS frequently alive at birth, but death occuis m a few houis This condition 
IS usually associated with othei equally serious defects of development In a 
^ery thorough leview of the hteiature, AmolsclT reported iig cases, includ- 
ing foui of his own, uhich with the tw^o cases heiewith lepoited, totals 121 
cases of bilateial lenal agenesia These w^ere the only twm instances of com- 
plete absence of both kidneys found m ovei 12,000 autopsies perfoimed at 
Cook County Hospital since 1929 

CASE REPORTS 

Case I — Anna B was born at full term and lived 18 minutes 

Postmoi tail Exaimnatwn revealed a ci'anotic, white female infant, weighing two and 
one-half pounds, and measuring 33 cm total length with umbilical cord attached The 
head is much flattened from side-to-side , and blood exudes from the nose No mention 
■was made of the internal organs The kidneys, ureters, and renal arteries cannot be 
found The external genitalia are normal appearing The opening of the urethra is wide, 
and located i cm from the region of the clitoris It is normal and located on the anterior 
vaginal wall Its circumference is 7 Mm , and it leads into a much narrowed tube-like 
bladder -which is 25 Mm long and 3 Mm in diameter From the upper end of the bladder, 
an obliterated cord-like urachus, 17 Mm long and 2 Mm in diameter, extends up to the 
umbilicus and is accompanied by the umbilical arteries which are patent No ureteral 
openings (orifices) can be found in the bladder Beyond the urethral opening, the 
vagina extends only as a small pocket r Mm in diameter and 3 Mm long No uterus, 
fallopian tubes or ovaries can be definitely made out, and no culdesac is present L3ing 
on the serosa of the posterior lumbar muscles on both sides there are elongated, light 
pinkish-yellow structures The left one is 30x3x1 Mm The right is 32x2x1 Mm From 
the lower ends very fine cord-like structures extend downward On the left side this 
structure ends behind the upper end of the bladder On the right side it seems to disap- 
pear into the fascia along the external iliac arter}^ 

Mtctoscopically, the flat bodies m the lumbar region are found to be ovaries, in wdiich 
numerous well developed primordial follicles are present and imbedded in a cellular 
stroma with ill defined cords of cuboidal cells The cords extending from these bodies to 
the bladder consist only of connective and fat tissue and blood vessels A transverse sec- 
tion taken through the bladder and rectum in the region normally occupied by the uterus 
shows bladder and rectum connected by loose vascular connective tissue in which there is 
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no indicUion of t ntciinc aniagc The same holds true of a vertical section made through 
this legion The adrenals were not recorded 

Case 2 —Paul ^f was born at se\cn and one-half months, and lived three hours 
Po^liiinilcw Lxmmnalwii revealed a while, male infant, weighing 2,060 Gm that 
mcasuicd ^0 cm total length The essential findings were the absence of both kidneys 
and ureters, the renal arteiies vveie very nanow as was also the right renal vein, the 
bladder was small and contracted, ureteral orifices were not found, penis and testes were 
normal The adrenals were not lecorded 

Eltoloqy — No single factor can fully explain all lecoicled cases of renal 
agenesia They ai e alw ays accompanied by some evidence of maldevelopment 
in distant and not closel}' related oigans J'he most popular etiologic concept 
IS that of almoimal piessuie excited dining embryonic development by in- 
flammation, 01 bjf deciease 01 absence of amniotic fluid, 01 by amniotic 
adhesions It is tiue that in some cases piessure by ain of the abov'e factois 
on the caudal myotonies may stunt the growth of the caudal end of the wolffian 
duct and lesult in lenal agenesis But this is true of only a small percentage 
of cases Rainei- believes that the diflferentiation of the nephrogenic cap is 
dependent upon the stimulus evoked b)' tbc giovvth of the ureteial bud into 
the nephiogenic coid This view' is suppoited by the fact that no instances 
aie lecoided of a toimed metanephios in the absence of a ureteral bud 
Instances aie lecoided in which iiieteial stiuctuies were dec eloped, but no 
metanephi os 

A tenable explanation of bilateial lenal agenesis has been oflfered on the 
basis of gcim plasm defects Suppoit foi this assumption is made in the 
repoit of Madisson’ of two cases of bilateial lenal agenesia (not m tw'ins) 
occuiiing 111 fetuses boin of the same mothei It is piobable that the germ 
plasm may be deficient in the ability to pioduce a noimal metanephros 

The consummation of the renal system depends upon the formation of the 
ureteial bud and its subsequent penetiation into the nephrogenic mesench}me 
The etiology of bilateial lenal agenesis lests on thiee possible errois of 
development The uieteral bud may fail to appeal , it may appeal, but fail to 
leach the nephrogenic tissue, 01 the nephrogenic cap may fail to dev'elop 
Congenital Sohtaiy Kidney — Congenital solitary kidney, or unilateral 
lenal agenesis, is a condition brought about by a inoie 01 less complete lack 
of unilateral development of the uppei uiinaiy tiact, and is much moie 
common than bilateial renal agenesis As the result of improv'ed diagnostic 
methods and inci eased clinical lepoits, congenital sohtaiy kidney is moie 
fiequently diagnosed, especially since the wide use of intiavenous uiography 
In a tiue case of congenital sohtaiy kidne)', no tissue is found on one side that 
can be identified micioscopically as lenal paienchyma 

It must be diffei entiated fiom the fused kidney, the aplastic kidney, the 
h)'poplastic kidney, as -well as from atrophy of the kidney Gutieiiez'* has 
classified these diffeient types of undeveloped kidney, and believes that from 
35 to 40 pel cent of the cases repoited as congenital absence of one kidney 
aie not authentic cases Renal aplasia is considered to be four times more 
common than unilateral 1 enal agenesis Thei e are two groups of ti ue solitary 
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kidney In one gioup, theie is a complete absence of both the kidney 
and the uretei on one side, the single kidney may be ectopic oi cross ectopic, 
but theie is only one uieteial oiifice opening in the liladdei, and half of the 
trigone has not developed This anomal)'’ is usually accompanied by some 
foim of congenital malfoi mation, paiticulaily of the genital tiact The other 
gioup consists of that type of solitary fused kidney in which theie is evidence 
of union of two nephi ohlastemata into one oi gan which has two pelves and two 
coi responding meters, opening noimally oi abnoimally into the bladder 

Autopsy lecoids fiom vaiious repoits indicate that unilateial renal agenesis 
is found once in about i,ooo postmoi terns Ten weie found in 12,000 autopsies 
at Cook County Hospital, and ten weie found m 13,000 autopsies at Bellevue 
Hospital (Campheir’) Many cases of congenital absence of one kidney have 
been repoited, and the liteiatuie has been reviewed by Ballowitz® (1895), 
Mooie" (1898), Radasch^ (1908), Anders’* (1910), Doi land'* ** (1911), Eisen- 
diath^^ (1923) Goldstein^- (1925), and Hennessey’® (1929) Moi e 1 ecently, 
Collins,’’’ in 1932, leviewed the study of 581 cases of congenital unilateral 
renal agenesis, among which weie included nine cases fiom the Mayo Clinic, 
tound in a senes of 6,349 consecutive postmoi tern examinations He found 
the incidence of congenital solitary kidne}'^ to be 367 in 337,488 autopsies, 
and one m 920 postmortems Males were moie fiequently affected (281 to 
231) , the right kidney is moie often absent (238 to 218) , and the average 
age is ovei 20 

Eisendrath and Rolnick’® mention the following combinations of con- 
genital solitary kidney 

(1) Complete absence of kidney, uietei and uieteial oiifice on one side 
This type is the most common, and w'as present 111 eight of oui cases Hen- 
nessev found it piesent in 273 of 350 cases, and it occurred in ovei 400 of 581 
cases leiiew^ed h} Collins It is this type that is also accompanied by other 
congenital malformations, especially of female genital 01 gans The correspond- 
ing half of the tiigone w^as repoited as being absent in 44 cases (Collins) 

(2) Complete absence of kidney, uietei and uieteral orifice, hut the 
uretei ends at the opposite side of bladdei (solitaiy crossed kidney) They 
collected foui such cases fiom the hteiature, and 1 ecently. Beer and FerheH® 
reported a similar case 

(3) Kidney alone alisent Rudimentary uietei, usually shoit ends m 
normally placed and developed uieteral orifice This type, with a normal 
looking ureteral orifice and a ureter of vaiiahle length may be overlooked 
cystoscopically It w^as found in two of our cases in one, the meter was 
about 8 cm long, and m the other, i cm long, both ending in a blind pouch 
The uietei, varying in extent from a shoit blind pouch to one of normal 
length, w'as found m over 10 per cent of the series reported by Hennessey 

(4) Complete absence of kidney, uretei, and vesical orifice on one side 
Opposite kidney, ectopic 01 pelvic, and the uietei may end in the midline of 
bladder Eisendiath repoited seven, and Hennesse)'- collected tw^o such cases 
Recently, Stevens” leview’ed the hteiature and found 27 cases of pelvic 
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sohtaiy kidney -which included two of his own cases He stated that true 
pelvic sohtaiy kidney makes up 4 or 5 per cent of unilateial renal agenesis, 
and that we may expect to find one case in eveiy 22,000 persons 

Embiyology — The complete absence of one kidney is best explained by 
the failuie ol the uieteial bud to develop It is not caused by the absence of 
the metanephiic blastema (Hinmaid'^) It may he due to early degeneiation 
of the uieteial hud, hut this can be pi oven only wdieii some remnant of the 
kidney lemains Fortune’” has pioposed foiii theoiies as the cause of the 
condition 

(1) The metanephiic hud may fail to appeal m spite of a noimal pre- 
ceding mesonephi os 

(2) The metanephios may appeal, but tindeigo eaily degeneration 

(3) Ihe mesonephros may be impeifectly developed 

(4) Ihe pionephios may fail to develop, and, theiefoie, the mesoneijhios 
does not grow' 

The maiked fiequenc}' wuth wdiich genital anomalies aie found in these 
cases of unilateral renal agenesis is due to the fact that the coi responding 
mullciian duct on the agenetic side is absent, and this embryonic defect is 
icsponsible foi the absence of the genital oigans so strikingly seen in females 
Ihe mulleiian duct develops latei than the w'olfhan duct and the chance for 
malfoimation is gi eater Genital anomalies weie found m thiee of the ten 
cases heiein leview'ed Hennessey found genital anomalies 111 one-third of his 
senes, and Collins lecoidcd the piesence of malformations of the genital tract 
111 338 of 581 cases of congenital sohtaiy kidney, 129 being in males, and 209 
in females It is inteiesting to note that Stevens found genital anomalies in 
13 of the 27 cases found, all in females, and in eight cases no mention of genital 
defect w'as made b}' the different wuiteis 

Mention must be made of the significant fact that the adienal gland has 
been found to be absent 111 a ceitain percentage of cases of unilateral renal 
agenesis The coitical poition of the adienal is deiived fiom the columns of 
cells w'hich bud off fi om the w'olffian body, and is of mesoblastic origin , wdiile 
the medullar}' poition of the gland is developed m connection w'lth the sympa- 
thetic nei vous system, and is mainly of epiblastic 01 igin Since the nephi ogenic 
tissues of the w'olffian duct are absent and have not developed the kidney, it 
may be assumed that the adi enal, lacking one of its essential elements, is also 
absent Gutieiiez suggests a new' theory, that w'hen a kidney is not foimed, 
the adrenal on the coi 1 esponding side is not foiined, and offers this as a 
differential point of lenal agenesis from lenal aplasia 01 hypoplastic kidney, 
as in the last tw'O conditions the adienal is invaiiably piesent The adienal 
was absent m tw'O of oui cases, and not mentioned m eight Collins stated 
that It was absent in 66, ati opine in four, noimal 111 129, hypeiti opine in 13, 
and not stated in 369 cases of the 581 lepoited He also states that “the 
supiarenal glands aie not intimately connected w'lth this development (ineta- 
nephros), and hence aie raiely absent even if the kidney or the othei 1 elated 
unilateral stiuctures aie absent” Eisendrath believes that the adrenal is 
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piescnt in 75 pei cent of cases of unilateral lenal agenesis Amolsch found 
that the supiaienals weie larely afTected in hilateial lenal agenesis since they 
wcie bilaterally absent only twice and unilaterally absent four times in 119 
cases It IS difhcult to explain this marked difteience of opinion m regaid to 
the iclationsbip of the piesence 01 absence of the adienals m cases of lenal 
agenesis 

The clinical importance of sobtaiy kidney is evidenced m renal suigery, as 
the literatuie contains cases of anuria and death following nepbrectoni}^ in such 
cases, as the lesult of eiiors m diagnoses The diagnoses of congenital 
sobtaiy kidney will nevci be missed if ureteral catheters are employed m eveiy 
instance and a check-up is made by excietor)' uiogiaphy The solitary single 
kidney is anatomically and physiologically enlarged, owing mainly to the com- 
pensatoiy functional hypeitiophy It is of gieat impoitance to note that a 
congenital sobtaiy kidney is not a seiious menace to life unless a genito- 
uimaiy tiact disease is present, and then a much pooiei, if not fatal, prognosis 
is offered Sixty-eight point three per cent of the patients in Collins’ report 
expned fiom diseases totally unrelated to the genito-urinar}'- s)''steni In this 
series, a maiked hydionephiosis was found in Cases i and 5, and glomerulo- 
nephi itis was present m Cases 3, 9 and 10 Among the diseases of the kidney 
mentioned as the cause of death, m oidei of frequency, aie renal and ureteral 
calculus, pyelonephritis and pyonephritis, chionic nephiitis, hydionephrosis, 
lenal tuberculosis, and stiictiue of the uietei 

Conservative measures are usually employed to tieat obstructive and 
infective conditions of a congenital solitai)'^ kidney, but in cases of impending 
uiemic symptoms, as 111 lenal 01 uieteral calculi (anuria), 01 pyelonephritis 
or pyonephrosis, surgery must be lesorted to immediately A pyelotomy 01 
nephrostom}^ to establish diamage, has often been a life-saving procedure 

SUMMARY 

(1) Twelve cases of renal anomalies found at postmoitem aie lepoited 

(2) Two cases of bilateial lenal agenesis are lecorded, making the total 
numbei of cases repoited 121 

(3) Bilateral lenal agenesis occuis in about one out of 6,000 autopsies 

(4) Ten cases of congenital solitary kidney are lecorded 111 which the 
kidney, ureter and uieteial orifice weie absent in eight cases, rudimentaiy 
ureters weie piesent in two cases, associated genital anomalies weie found m 
till ee, and the adrenal gland was absent 111 two and not recoi ded m eight cases 

(5) Bilateral renal agenesis is usually found at autopsy, but unilateial 
renal agenesis is diagnosed moie frequently, and proper treatment instituted 
much earlier than previously, as the result of improved diagnostic methods and 
a more general employment of intiavenous urogiaphy 
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DERMOID CYST OF THE BLADDER 

CASK linpORT 

A Lidzki, M D 

WiLNO, Poland 

FUOM Tiu saiinirvi ciisrc or thf HTfPW iiatoiiy umvjusity oi \viiso roi kso 

Mior D» K MlCltUt)^ DIIOCTOU 

Dhumoid cysts of the bladder are extremely rare The number of cases 
thus far published does not exceed 15 The}' may exhibit symptoms of cystitis 
and offer as a patbognomonic sign, the dischaigmg of bans on urination 
(pihmictio) They may occui as a tumoi protiudmg into the bladdei cavity, 
01 as a paravesical cyst, -which invades the bladdei and communicates with 
It through a small channel, as was the case m the present instance The treat- 
ment consists in the removal of the c}St, either by an intra- or extravesical 
proceduie, 01 by a combined appioach In the case herewith reported, the 
dilating of the communicating fistulous tract and the lemoval of the contents 
of the cyst caused its reduction to the sire of a small diveiticulum and to a 
subsidence of the pathologic process m the bladder, followed by clinical 
recovery 

Case Report — B At, white, female, age 30, single, nullipin, was admitted to the 
University Clinic Februarj i, 1938, complaining of freciiienc\, pun on urination and the 
passage of fetid, turbid urine Tlie present illness had begun four months previoush 
She had remained in bed for two w'ceks before consulting a doctor During the ensuing 
three and one-half months, all local and medicinal measures pro\ed ineffectual and the 
frequency and dysuria had increased Her family and pre\ious historj w'ere irrelevant 

Physical Eiaiittnafton — The patient W'as well proportioned but poorb nourished 
Temperature 39° C, pulse 123 Palpation of the suprapubic region w'as painful Exam- 
ination of the chest and abdomen was negative \V B C 8,100 Urine Turbid, alkaline, 
fetid, sp gr I 015 , the sediment contained red and white blood cells and ammonium- 
magnesium phosphate crystals Cystoscopy could not be performed because of the small 
capacity of the bladder and the intolerance of the patient, who ejected all fluids introduced 
intravesically It was noted, however, that the cjstoscopc met wath a definite resistance 
Roentgenologic Erannnation showed a dense mesial shadow' behind the pubes and another 
smaller one, of irregular density, partially superimposed upon the right upper aspect of 
the denser shadow (Fig i) A cystogiam show'ed that the first shadow' did not alter 
while the second became considerabl> larger and its contour more definite (Fig 2) 

Pt eopcratwc Diagnosis Calculosis vesicae 

Operation — Under local anesthesia, a suprapubic incision disclosed a hard, jellow 
stone, the size of a walnut, weighing 12 Gm This was extracted from the bladder 
Looking further for the source of the other shadow on the roentgenogram, the forefinger 
encountered an opening about % cm m diameter to the right of the internal orifice of the 
urethra The opening was dilated with the forefinger to a diameter of i 5x1 5 cm , and 
enabled the forefinger to enter a cavity which was found to contain a foreign body This, 
upon removal, proved to consist of a ball of hair the size of a small walnut, partially 
covered with a phosphatic deposit (Fig 3) A tampon was inserted to the reflection 
of the peritoneum from the bladder and into the prevesical space The wound ivas sutured 
with the exception of the cystostomy opening into which a Pezzer catheter was placed 

Submitted for publication May 17, 1938 
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The physicochemical and microscopic analyses of the stone showed it to be of homogeneous 
structure and composed of ammonium-magnesium phosphates 

Subscquciif Couisc — The patient made an uninterrupted recovery The tampons were 
removed on the sixth da}' after operation On the eighth day, the sutures were removed 
The Pezzer catheter was taken out on the twelfth day and a Nelaton catheter a dcinctiic 



Fig I — Primary roentgenogram shoi\mg a Fig 2 — Preoperative cjstogram There was 

dense, raesiall> situated homogeneous shadow, no alteration of the denser, mesial shadow, but 
and a second one of irregular densitj, partially the second more poorly defined shadow became 
superimposing the right upper aspect of the first considerablj larger and its contour and anatomic 
shadow relations much more definite 
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introduced through the urethra Urine | ^ ^ 

ceased to come through the cystostomy 
wound on the fourteenth day and was ^ 
discharged exclusivel}' through the 
catheter The catheter a dcmeuie was 
removed on the seventeenth day At 
the end of two weeks, the cystostomy 
wound had healed completely The 

urine still contained red and white _ 

blood cells, but the symptoms of cyst- ^ 

itis had ceased and the patient, who ^ f-' 

had been bereft of sleep and had fre- * = 0 

quentlj' had to void small amounts of ^ =" 

fetid, turbid urine, accompanied by in- =- p\ 

tense pain, began to pass a clear odor- ^ 

less urine five to six times during the 1= ^ 

24 hours Fig 3 — Photogriph of the gross specimens re 

Postopoatwe Cysfoscopic Exam- their relative positions 
mafion — Bladder contents 300 cc , 

mucous membrane reddened, vessels blurred, both ureter orifices normal Intravenous 
indigo carmine returned in seven minutes in good concentration from each kidne}' In 
addition, on both sides of the orifice of the right ureter and a little above it, two small 
excavations were seen, one the size of a small bean, the other the size of a pea, and between 
them a third small crater-hke excavation with somewhat everted, folded edges Probing 
with an ureteral catheter showed that the lateral excavations were very shallow, cm 
deep, while the catheter could be introduced a distance of 3 cm into the middle orifice A 
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cjstognni, cni|)Io}ing 6o cc of lo per cent abioclil, rc\ealcd the shadow of the bladder to 
be the shape of an cciuilateral triangle with a truncated apex pointing upwards and a 
small spherical shadow, situated to the light of the base line, w’hich apparentl> connected 
with the bladder casitv and was intei preted as representing the contracted c\st w'hich had 
originallj contained the hair ball (Fig 4) 



Tic 4 — Postoperatnc cjstogram The resi 
(Uni, contrncled c>st is represented b> the small 
spherical shadow, situated to the right of the 
base line of the \csical sliadow 

SUMMARY 

A female, age 30, suffering fiom an intractal)le cystitis, was impossible to 
cystoscope Roentgenologic examination showed two shadows m the pelvis 
Cystostomy revealed that one of the shadows coi responded to a stone, the 
othei to a haii hall The lattei lay 111 a divei ticuliim wdneh lepiesented a 
paiavesical dermoid c}st wdiich had opened into the hladdei The cysto- 
vesical, fistulous tract having been dilated and its contents removed, the cyst 
became practically obliterated 
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CYSTS OF THE URACHUS 

EEPORT OF a?WO CASES 

Herman I EAntor, M D 
Nea\ York Cm, N Y 

The erachus is a structure which passes upward from the bladder toward 
the umbilicus It is fiequently lefened to in anatomies as the middle umbilical 
ligament ^ - Begg^ has demonsti ated that it is normally incompletely patent 
throughout life, and m seveial cases a continuation of the bladder mucosa into 
the urachus has been found It is subject to the same pathologic piocesses 
which are noted elsewheie, namely, maldevelopmental, inflammatory, neo- 
plastic and degeneiative 

The most frequent abnormalities -which are seen are (i) Anomalies m 
development, (2) cyst foimations, which may at times be related to congenital 
defects Long'* has classified cj^sts of the uiachus into foui anatomic groups 

(I) Those which communicate -with the bladdei 

(II) Those which communicate with the umbilicus 

(III) Those which communicate with the bladder and with the umbilicus, 
forming vesico-umbihcal fistulae 

(IV) Those which do not seem to communicate with eithei (Plate I) 

The pi esent communication w ill confine itself, for the most part, to Group 
IV These patients frequently present the diagnostic problem of differentiating 
a midline suprapubic mass which is only slightly movable As infection is 
usually present, the mass is tendei to palpation and the patient may appear 
acutely ill The diagnosis is often made at the operating table, and the pio- 
cedure to be performed is usually decided upon at this time 

Cysts belonging to the other groups will be considei ed if, due to closure of 
their drainage tract, they become potentially Gioup IV cases 

Incidence — The incidence of cysts of the urachus is rather small Young'' 
reports only three cases m 12,500 admissions to the Biady Urological Institute 
We have lecoids of only four cases duiing the past fi-\ e years In 1S86, Law^son 
Taiff presented 12 cases of supiapubic cysts, several of which were without 
doubt urachal m oiigin They \veie all desciibed as lying extrapentoneally 
In tw^o of these cases, excision was attempted, ■\\hich resulted m immediate 
postoperative fatality In the remainder, incision and diainage w'^ere effected, 
with no immediate moitahty, although several deaths iveie later noted Among 
the cases wdiich lived, Tait did not describe any subsequent recurrences He 
w^as probably the first surgeon to diagnose this condition pi eopei atively 

A complete analysis of the leported cases was published by Weiser,® m 
1906 He states that, in 1648, Peu described a mass m a new’^born child which 

Submitted for publication June i, 1938 
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Platf I — Schematic drininps illitstrntmff the four nnatomic groups as suggested b\ I ong < 
Tj Umbilicus Ur Urachus R Rectus muscle P Peritoneum L C\st \ Lmbilical \es‘.tis 
B Bladder 



Fig I — Ventral dissection of a nearly full term fetus to demonstrate the 
relation of the descended testis to the processus \aginalis (after Corning) On 
the right the peritoneum is intact , on the left the peritoneum and its scrotal 
sacculation ha^e been opened and the testis rotated 90® (After Are\ L B 
Developmental Anatomy, 2nd Ed W B Saunders Co, Phila , p 244, 1931) 
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may have been due to a cyst of the urachus The repoits m the early hteratuie 
were collected by Wutz/ in 1883 However, many of these earl}'’ descriptions 
were consideied inadequate for a positive diagnosis 

Embryology, Anatomy and Pathology — The bladder is foimed from the 
ventral portion of the cloaca, and is mesodermal m origin ^ W ith growth and 
development, it later occupies a loughly triangular space with its apex at the 
umbilicus (Fig i) 

The elongated apex, continuous at the umbilicus with the allantoic stalk, 
IS the urachus As the bladder and the urachus descend, the attachment to 
the umbilicus is retained either as a fascial plexus 01 as a fibious cord 
Embiyologically, the vesical epithelium is continuous into the urachus This 



was also confirmed in the comparative studies made by Rossi The lumen 
of the urachus is never entirely obliterated, and occasionally secretory cells 
have been demonstrated in the mucosa Begg^- has also pointed out that 
there is a moie or less constant tendency for epithelial desquamation 

In considering the pathogenesis of cysts, two possibilities may be pointed 
out Theie may at times be protrusion of mucus-secreting cells into the wall 
of the urachus These ai e shown in Begg’s^^' sections Probably the more 
common method is the closure of the lumen by debris, with accumulation of 
secretions and consequent cyst formation 

At operation, most of the cysts are obviously infected In those forming 
Group IV, it IS inteiestmg to speculate as to the avenue of infection Hema- 
togenous and lymphogenous spread have been suggested, and these possibilities 
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aie not to be denied Howevei, with pievious communication \\ith the bladdei 
demonstiated, diiect extension seems plausible in most cases The tiact may 
not be demonstiated because of subsequent obliteiation PowelP’ reported a 
case where, -with closme of the uiachal communication -with the bladder, an 
infected cyst uas foimed This case was cuied by incision and drainage 
Cultiues fiom infected cysts are not infrequently leported steiile How- 
evei, this is m accord with localized infections elsewheie ^\hlch, after a peiiod 
of time, may become steiile Bactllu<; colt conumtm<;, Streptococcus and 
Staphylococcus have been lepoited piesent 

j\'Iicioscopic stud}' of a section of cyst wall from Case I showed the leplace- 
ment of the mucosa by inllamed gianulation tissue (Fig 2) In the study of 
an infected cyst of the uiachus noted as an associated finding during a recent 
autopsy, it was again found that the mucosa w-as replaced by gianulation and 
fibrous tissue (Fig 3) Tins piobably accounts for tbc frequent absence of 
lecuirence following incision and diainage of infected cysts 

Sitigical Pioccdiijc — In levicwung the litciatuie on c\sts of the uiachus, 
one finds that the diagnosis is usuall} made at operation Following the usual 
supiapubic incision the mass is obsened to lie exti ajientoneal, and its origin 
fiom the uiachus is ficquently obvious Because of the conception held by 
seveial surgeons that complete extiipation is necessary foi cine, the following 
case is presented 

CASE REPORTS 

Case I — R, fennlc, age 2, was admitted Jiih 23 1937, to tlic seriicc of Dr E 
Beer, Mount Sinai Hospital Hei mother stated tint for the past week tlic cliild had 
appeared ill She had aomited several times, but no fc\er was noted For two da\s piior 
to admission, the child cried during and after urination lempeiature 1012° F For 
24 hours, the child had voided small quantities, and catheterization jielded about five 
ounces of “strong-smelling” urine After coniplctch emptniig, the phvsiciaii noted that 
the “bladder remained tense” Past histor\ was irrclciant There had been no illnesses 
related to the urinary tract 

Physical Exammaiwii revealed an acutelj ill, fretful child Except for the abdominal 
findings, no abnormalities w’erc noted In the suprapubic region, and extending midwa> to 
the umbilicus, was a round, somew’hat tender, cjstic mass about the size of an orange It 
w'as not freelj movable, but could be displaced slightlj from side to side During the 
examination, the child expressed a desire to void, and passed about 20 cc of clear urine 
There was no apparent pain duiing micturition The mass descended slighth toward the 
symphj SIS but did not decrease 111 size Uranalysis and blood chemistry normal Wasser- 
mann reaction negative A plain roentgenogram of the abdomen and a pjelograin, 
following injection of hippuran intravenously, w'ere reported noimal 

Cystoscopic Examuiatwii — Dr M Swick As the bladder w-as filled, it was noted 
that the mass, retaining its original size, rose upward tow'ard the umbilicus The bladder 
mucosa was entirelj normal, and no diverticula w'cre seen As the bladder w'as emptied 
there seemed to be intrusion of an extravesical mass on the superior wall of the bladder 
This was coincident with the descent of the mass as noted abdominally Dr A Hi man 
suggested an infected urachus c>st among the possible diagnoses 

Opciation — A midline suprapubic incision was made into a cjst wdiich contained 
about eight ounces of thick, creamy pus Evacuation of the contents revealed a sniooth- 
W'alled cavity from which a biopsy was taken The cjst w'as drained Pathologic Diag- 
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Hosts Dr Paul Klemperer Biopsy specimen Inflamed, fibrous cist wall (Fig 2) 
Culture Negative 

Convalescence was uneventful The patient was discharged August 4, 1937, the 
seienteenth postoperative day, with the wound practically healed 

When seen m the Follow-Up Clinic, six months later, the scar was firm and there was 
no evidence of recurrence or herniation The cure effected by this simple procedure was 
unquestioned 

The following case of Di A A Beig is repotted 

Case Report — S Iil , male, age 29, physician, was admitted to the Mt Sinai Hospital 
Ivlarch 20, 1935, complaining of a tender, supiapubic swelling, which had been present for 
some time There was a persistent low grade fever, and he had suffered some loss of 
weight Pi copet aiivc Dtagiwsis Suppuration of the urachus 

Opciafion — Dr A A Berg The mass was incised by a suprapubic midlme incision, 
and several loculated abscess cavities were found These contained foul-smelling pus, and 
drainage was instituted 

Convalescence was complicated only by persistent diamage from a remaining sinus 
The patient was discharged, April 20, 193s, m good physical condition However, the 
sinus continued to dram, and the patient was readmitted June 23, 1935, for excision of the 
tract At this operation it was noted that, except for one small pocket of pus, the wound 
was clean and healed Fibrous and granulation tissue had completelj obliterated the 
cavitj It was suspected that the sinus led dowm to the bladder, and excision of the cyst 
W'as performed A connection with the bladder could not be demonstrated during the 
procedure The postoperative course w'as again complicated by continued drainage from 
the w'ound At the end of several months, the w'ound showed no evidence of closing, and 
the drainage still continued to be profuse The sinus tract was now injected with radi- 
opaque oil, and roentgenologic examination demonstrated a communication with the 
bladder and a branching sinus running into the abdomen toward the ileocecal region The 
urine was grossly infected, and the sinus discharge was foul 

The patient was readmitted to the hospital for an exploratory celiotomy At opera- 
tion, the mtra-abdominal sinus w'as traced to an old gangrenous appendicitis ivith abscess 
cavity This w’as removed with great technical difficulty To control the severe cvstitis, 
suprapubic cystotomy w'as performed The patient improved rapidly, and was discharged 
October 2, 1936 The sinus leading to the base of the appendix was closing, and the 
patient’s condition w'as good 

Follow'-Up Convalescence was uneventful except for the persistence of a small fecal 
fistula, w’hich is still present Its etiologj has remained somew'hat obscure, and the 
patient is to be restudied His health has remained excellent and there have been no 
residual urinary symptoms 

The patient, m letrospect, dated the onset of the appendicitis to an attack 
of seveie light lowei quadiant pain which he had suffeied some time piioi 
to the thud operation Howevei, Di Beig’s description of the healing wound, 
present at the time of the second operation, clearly indicated the advantage 
of this initial pioceduie 

A leview’ of the repoited cases of cyst of the uiachus pioved most inteiest- 
ing m detei mining the necessity of complete excision of the cyst foi permanent 
cuie Because of changes m operating loom technic, only cases reported since 
the publication by Weiser® aie presented m the table Group IV cases W’ere 
chosen because the diagnosis was usually obscuie and the opeiative technic of 
excision is fiequently difficult 
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E\PLA^ATOR\ IvOTLS RELATIVE TO CASES CITED IX TABLE I 

Case I — Excision undertaken only because of suspicion of carcinoma , not cor- 
roborated by microscopic study Procedure difficult and postoperative course stormj 
Case 2 — Excision not practical Posterior cj st wall left 

Case 6 — Patient reoperated upon four months later for incisional hernia The note of 
the surgeon’s findings are recorded elsewhere 

Case 10 — On attempted excision at postmortem, the surgeon stated it would have 
been too difficult to perform 

Case 21 — At previous cehotomj', the cyst was said to have ruptured intraperitoneally, 
and drainage was instituted Injection of the sinus for roentgenologic purposes resulted 
in peritoneal reaction and immediate excision was performed Convalescence was stormy 
Case 22 — At celiotomy, peritonitis was found Autopsy revealed its etiology to be 
an unusual intra-abdominal perforation of an infected urachus c}'st 

Case 31 — Continued drainage of serous fluid was not explained Secondary excision 
was reported as having been relatively easy 

Case 33 — Celiotomy was performed first, with negative findings Mass was excised 
and pus was noted to extend into the groin Anuria developed, with death from uremia 
Occasionally where portions of cjst wall were left, various methods for cauterization 
were employed 


ANALVSIS OF CASES CITED IN TABLE I 

Seven cases of cure following incision and drainage of the cyst were recorded In 
all but one, infection was definitely present Three cases of incomplete excision with 
cures were noted No recurrences in these cases have been reported 

Four cases with fatality subsequent to excision are recorded In three of these, 
peritonitis was given as the cause of death 

Four cases of excision secondary to initial incision and drainage were presented In 
three of these, complicating features as noted may have prevented normal healing 

In many of the reports, where primary excision was performed, technical operative 
difficulty was noted Adherent peritoneum was frequently excised, with occasional diffi- 
culty in closure The bladder was opened in several instances In one report, attempted 
excision would have been futile 

Case 6 (Baldwin^), reoperated upon for incisional hernia, four months after incision 
and drainage, the surgeon stated “The sac had entirely disappeared and nothing was 
found to suggest previous trouble m the abdomen ” 

Summary — (i) Cysts of the urachus are conveniently classified by an 
anatomic grouping 

(2) A review of the Gioup IV cases, fioin the recent literature, is pre- 
sented 

(3) Two additional cases are leported 

(4) Microscopic sections demonstrating destruction of the epithelial lining 
of the urachus m the presence of infection are shown 

CONCLUSIONS 

It IS suggested that where the diagnosis of infected uiachus cyst is made, 
incision and diainage may be adequate to effect a cure 

Where reoperation may be necessary, subsequent excision is more easily 
and safely performed 

Appreciation is expressed to Drs A A Berg, R Lewisohn, P Klemperer and 
A Pollock for their kind assistance 
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WHOLE-THICKNESS GRAFTS IN CORRECTION OF CON- 
TRACTURES DUE TO BURN SCARS 

lIIKCn C\SE REPORTS 

Herbert Conway, M D 
Nru Yokk CiTi, N \ 

mOM Tllf 1)H VUTMFNT Of -iunrfflf OF Tllf SFtt lOIlK 1IOSIIT4I \M> COH\Hl MfDIHL COILt&F 

The surgical coirectioii of a deformity of the tiunk oi extremity resulting 
fiom the contiactuial effect of a deep bum scar presents a most difficult 
pioblem Because of the continued contiactuie of such a cicatn/ed area, the 
scars ovei lying joints tend to cause increased deformity in time and, in young 
subjects, the giowth of the individual maj' contiihute toward the development 
of eiippling disability The continued trauma coincident to locomotion or 
other exercise causes these unstable scais to ulceiate leadily The epithelium 
overlying the scar is thin , the blood vessels ai e few , and sti etching of the 
scar m an attempt to coirect the defoimity, as is often piactised in the methods 
of physical therapy, produces ischemia winch may be followed by ulceiation 

In cases in winch tlie scai red aiea is not too large the tlnckened scars may 
be excised completely and the superficial defect lepaired wnth laige grafts of 
skin Blair and Brow'iB have advanced this foim of treatment, and have 
reported many cases m winch laige scais have been completely leplaced by 
thick-split giafts of skin \Vhcn, how'cver, complete excision of the scarred 
tissue IS not feasible b)' leason of the magnitude of the deformity or the paucity 
of cutaneous aieas fiom winch grafts may be cut, some othei method must be 
adopted In such cases it has been my piactice to combat the contiactural 
effect of the scar by the intei position of an elliptically shaped, wliole-thickness, 
fiee graft of skin at a stiategic point in the line of pull of the scar A simple, 
lineal, relaxation incision is made in such a way as to divide the scar at tlie 
point where it exeits gieatest force Such an incision establishes an elliptical, 
gaping wound into the flooi of winch the normal fatty or musculai tissue 
bulges Scar tissue lemnants aie dissected aw^ay from the edges of the wmund 
A whole-thickness, fiee graft of skin, patterned to fit the defect, is introduced 
The graft is sutuied accurately into place and held immobilized by a diessing 
incoi poi atiiig sponge lubbei Because the successful ti ansplantation of laige, 
whole-thickness grafts of skin depends laigely on complete immobilization 
of the wound m the eaily postoperative peiiod, a suitable plastei spica is 
applied The rew^ard of adequate postopei ative immobilization of the area 
IS a complete “take” of the giaft When healed, the ti ansplantation forms 
an elastic budge at the midpoint of a contracture upon winch both sections 
of the scar may exeit then foice Because of its elasticity, its mobility, and 

* Read before the New York Surgical Society, March 23, 1938 Submitted for publi- 
cation May s, 1938 
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Its resistance to potential conti actions, the whole-thickness graft of skin is 
piefened, although the details of opeiation and after-caie aie moie burden- 
some than those of the Olhei-Thieisch or thick-split giaft Split grafts of 
skin, if applied to a soft tissue suiface, undeigo conti action evidenced by the 
development of wi inkles on the surface of the graft and by the subsequent 
decrease m width of the oiiginal lelaxatioii incision 

ABBREVIATED CASE REPORTS 

Case I — N Y Hosp No 739^7 Massive burn scar of lower abdomen, groin and 
upper thigh, causing fle\ion contracture of thigh H H, male, age lo, while playing with 
fireworks, had been severelj burned, five jears previoush, when his clothes caught fire 
Examination, August 28, 1934, showed an extensive scar, measuring 32 cm vertically and 
20 cm transversely, w'hich extended from the midabdomen dowm to the midportion of the 
left thigh Flexion deformit}'^ of the thigh measured 30 degrees The scar was hard, pale 
and greatly thickened (Fig i) 

Opetafion — August 27, 1037 Under ether anesthesia a “relaxation” incision, 12 cm 
long, was made parallel to Poupart’s ligament All the scar tissue w'as dissected aw'ay 
from the floor of the resultant elliptical w’ound, exposing the loose, areolar tissue over- 
lying the femoral artery, vein and nerve A w'hole-thickness graft w'as cut from just above 
the crest of the right ileum, according to a pattern of the wound, the resultant cutaneous 
defect being obliterated by undercutting the flaps and approximation of the edges The 
graft W'as accurately sutured into place in the left inguinal region A dressing, incor- 
porating sponge rubber, was applied and immobilization w’as accomplished by means of a 
plaster hip spica The graft was successfully transplanted, and “took” in its entirety The 
patient w'as discharged on the seventeenth day postoperative 

Subsequent Cotttse — The flexion contracture of the thigh had been relieved (Fig 2) , 
the scar tissue above and below the graft had become softer and apparently thinner 
Through the graft, the structures in the femoral triangle could be easily palpated 

Case 2 — N Y Hosp No 28343 Massive bum scar of right trunk and right thigh, 
causing partial scoliosis and flexion contracture of the thigh M C, female, age 12, had 
been severely burned six years previouslj, w'hen her clothing caught fire Examination, 
February 2, 1937, showed extensive, deep scars running from the scapular and axillary 
regions dow'n the thoraco-epigastric region to the lateral and anterior aspects of the right 
thigh A linear band of scar tissue was noted in the thoracolumbar region Just inferior 
to the crest of the ilium, the scar was very thick and at this point it was adherent to the 
underlying bone (Fig 3) 

Opeiation — December 21, 1937 Under ether anesthesia, “relaxation” incision, 10 cm 
long, W’as made over the crest of the ilium All scar tissue w'as dissected aw’ay from the 
floor of the resultant elliptical w'ound A whole-tliickness graft of skin, measuring 4x11 
cm , W'as cut from the region of the left gluteal fold, according to a pattern of the w’ound 
The graft was sutured m place and the donor site was closed bj primarj suture Gutta- 
percha W’as placed over the graft and moderate pressure was made on it by tight adhesive 
strapping over a layer of rubber sponge Immobilization of the extremity and low’er torso 
was accomplished by means of a plaster hip spica The graft w as successfully transplanted 
(Fig 4), except for an area, 2x2 cm in size, m its anterior portion w'here complete 
sloughing occurred This was apparentlj due to the marked ischemia of the adjacent 
scar A Z-plastic operation was performed in the lateral thoracic region (Fig 5) The 
patient w’as discharged on the twent}'-fifth day postoperative 

Subsequent Couise — ^The scoliosis has been corrected (Fig 5) The flexion con- 
tracture of the thigh will be cared foi subsequent!}' 

Case 3— N Y Hosp No 182097 Annular burn scar of thigh of 22 jears’ duration, 
with ulceration and impairment of venous circulation of the leg F G, male, age 34, re- 
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Fig I — i Afn<;sivc burn «cTr of louci 
niKlomen niul tlngh Ibc *5CTr wns Inrd inlc ind 
'ipproNinntcU 2 5 cm deep Lxtciiston of the 
tlnph wi*? limited -^o dcjjrces On forced extension 
of the thi^h the senr bccimc white in the nrci 
oerlMnt J^oupirt s Iij,nmcnt 



Fir 2 — C3«‘e I Whole thickness ffrift in 
phee where rehMlion incision wis nndc o\er 
Poupirt X lipsiiient After opcntioii the scir he 
cime softer 'ind thinner nnd extension of the thigh 
wns no longer limited * 



Fig 3 — Ctsc 2 Dense burn scir of right 
thoncic and abdominal wall and right thigh 
Scoliosis and limitation of extension of the thigh 
were the major deformities 



Fig 4 — Case 2 Photograph taken after op 
eration to show the extent of the whole thickness 
graft of skin The pull of the scar tissue band in 
the anterior portion of the thigh, will be corrected 
at a future operation 
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ceived severe dynamite burns of the right thigh at age 12 He was hospitalized for 13 
months, during which time skin grafts were applied to the wound on sereral occasions, 
without success Six 3'ears elapsed before the w'ound w^as entirely cmered with scar 
epithelium Four years ago, the patient was accidentallj' cut on the outer aspect of the 
right thigh The ulcer which resulted persisted until the time of his admission to the 
New York Hospital The patient had moderatel} se\ ere diabetes 

Examination, March 3, 1938, show'cd an extensive deep scar of the anterior and lateral 
aspects of the upper right thigh Its contractural effect w’as evidenced faj an annular de- 
pression of the inner and posterior aspects of the thigh and the numerous large i aricositics 
below the level of the scar On the lateral aspect of the scar, there was a punched-out 
ulcer, 2x3 cm in size (Fig 6) Over the anterior thigh, a small sinus discharged frag- 

Fig s Tic 6 Tig 7 



Fig s — C vse 2 Photograph taken after Z plastic opeiation upon lateral abdominal area, ' relaxa 
tion” incision just below the crest of the ilium, and insertion of an elliptical, w hole thickness graft of 
skin Note the correction of the ciiraatiire of the spine 

Pig 6 — Case 3 Annular burn scar of the leg, \\ ith ulceration and obstruction to the superficial 
veins causing varicosities Scar had been present for 22 years 

Fig 7 — Case 3 Photograph taken 30 dajs after operation at which time the ulcer was excised 
"relaxation” incision was made, and whole thickness graft of skin was introduced The diminution in 
the extent of the varicose veins is verj striking 

ments of calcified fibrous tissue Extension of the thigh in walking caused pallor of 
the scar 

Opeiatioii — March 18, 1938 Cyclopropane anesthesia After adequate dakimzatioii 
of the ulceration and regulation of the diabetic state, the ulceration on the lateral aspect of 
the thigh was removed bv an elliptical incision The scar tissue was 12 cm thick A 
‘relaxation” incision, 18 cm long, was made parallel to the long axis of the thigh The 
floor of the wound was freed of fibrous tissue, so that healthy, adipose tissue bulged intc 
the defect An elliptical free graft of the whole-thickness of skm was cut from the right 
lateral abdominal region according to a pattern of the wound The donor wound was 
closed by linear approximation of the edges of the skin after adequate undercutting The 
graft, measuring Sx20 cm , w-as sutured into place in the wound on the thigh and held im- 
mobilized b> a dressing incorporating sponge rubber A plaster hip spica was applied 
The patient was discharged on the thirtieth daj postoperative 

Subsequent Cause — On opening the dressing, 12 dajs after operation, it was apparent 
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tint tlic graft had taken Two small areas showed superficial sloughing The patient was 
allowed to walk about ifter four weeks of bed rest There w'as a complete release of 
tension in the thigh, the \aricosities w’cre less in cndence fEig 7), and the patient en- 
Jo^ed much greater freedom of motion in the c\tremit\ 

Discussion — The inlen iiption of a contractuic due to a burn scar by 
“lelaxalion” incision, and the nisei tion of a whole-thickness free giaft of skin, 
has been found to lie an efTective method of collecting skeletal delormity due 
to bum scars This method of suigical ticatment tvas lefcired to by Davis, - 
as early as 1917 Since then, the suigical literatuie has shown so many 
repoi ts of the treatment of dense bin n scars by the use of pedunculated flaps 
of skin and subcutaneous tissue, that the impicssion prevails that such de- 
foi unties cannot be collected -without long periods of hospitali/ation and 
opeiation 111 seveial stages The method employed m these three cases is 
most ideall}’- applicable to scais about the tiiink and exticmities in which a 
maximal, functional end-iesult is the aim, and the cosmetic result is lelatnely 
iinimpot tant 
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SACROCOCCIGE-VL ECTODERMAL CYSTS AND SINUSES 

]\IiMS Gage, MD 
Orleans, L\ 

FROM THE DEPARTMENT OF St/RGER^ SCHOOL OF MEDICINE TUI AN E LMAERSlTt OF LOUISIANA NEW ORIEANS LA 

Cysts occuiimg m the sacrococcygeal legion having cutaneous openings 
on the skin surface are of frequent occunence These sinuses and cysts have 
been grouped under the inappi opriate and nondescriptive teim, “pilonidal 
sinus ” The term “pilonidal” is derived from the Latin and simply means a 
ban nest Han nest has no significance and is certainl}'^ not desciiptive of 
this Intel estmg clinical entit}'^ Most authois agiee legardmg the etiology — 
namely, that these cysts and sinuses result from a maldevelopment of the 
ectoderm — ^but they disagiee as to the primitive stiuctuie from which they 
originate As a more desciiptive term is desuable, the author pi eposes the 
name “sacrococcygeal ectodei mal cysts and sinuses ” The tei m denotes not 
onl}'^ the chaiactei of the lesion but its deiivation as well This descriptive 
phrase can with equal lucidity be applied to both the saci ococcygeal sinuses 
and saci ococcygeal dimples 

Consideration of the etiolog)" of these pathologic clinical entities has 
been both intei estmg and disappointing, mtei estmg from the ingenuity 
of the theories, and disappointing fiom the piactical application by the pro- 
fession To leview all of the theoiies uould be time-consuming and with- 
out piofit, therefore, the reader is lefeired to articles by Gage,^ Fox,- and 
Stone,® foi detailed desci iption of the etiologic factors 

Fiom an embiyologic and clinical review the author has divided the 
pilonidal sinuses and cysts into four gioups, as follows Group I — (A) The 
simplest of all the types — the saci ococcygeal dimple, and (B) its counter- 
pai t, saci ococcygeal dimple sinus Group II — All true pilonidal c} sts and 
sinuses and their ramifications that are confined to the saci ococc}'geaI region 
Mithout entering the sacial canal Gioup III — All tiue pilonidal cysts and 
sinuses, multiple oi single, that entei the sacial canal but aie not continuous 
with the cential canal of the cord or the subarachnoid space, but may be 
attached to the dura Gioup IV — The laiest of all the true pilonidal cysts 
and sinuses, those that enter the sacial canal or pass thiough a defect m the 
sacial vertebrae and become continuous uith the cential canal of the spinal 
cord or open into the subaiachnoid space In Group IV, cerebrospinal fluid 
IS discharged from the external opening of the sinus (Moise,^ and Ripley 
and Thompson®) 

Pathology — The gioss pathologic manifestations of pilonidal sinus are 
more or less constant There are single or multiple sinus openings uhich 
connect with c3’-stic dilatations located subcutaneously The c3’-stic dilatations 
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aie of various t3'pes The sinuses may extend deeply toward the sacrum 
and a bulbous dilatation be present at its distal end In this type the cystic 
dilatation is in close association with the periosteum over the sacral hiatus 
oi extends upwaid ovei the sacium Theie may be two cystic dilatations, 



one just beneath the dermal layer of the skin 
which IS connected wuth the other cystic 
dilatation which is in juxtaposition with the 
peiiosteum ovei the sacral hiatus or the 
low'ei sacrum When the cystic dilatation 
IS compai atively large there aie multiple 
sinus connections wuth the skin surface 
Occasionally one wull find a small subdermal 
cyst that has no sinus opening on the skin 
sin face In cases of the latter type there 
w'lll be a veiy small bluisb area, i to 2 Mm 
in diameter This bluish area is due to cover- 
ing over the sinus with a scant laj'er of 
epithelium Surrounding the cysts and 
sinuses there is a slight tumefaction due to 
suiioundmg inflammaton leactions If 
setial sections 5 cm thick aie made of the 
lemoved specimen the small sinus with slight 
dilatation 01 a wnde cj^stic dilatation can be 
seen (Fig i) In raie instances tbe sinus 
tiact enters the sacral canal through the 
saeial hiatus or thiough a defect in the bony 


coveiing of tbe canal This sinus may then 


either be attached to the dura or continuous 





Tig 1 — Photograph of gross sernl 
sections of completelj remored pilonidal 
sinus demonstrating the cystic dilatations 
in the lower segments The sinus tract 
IS surrounded by a zone of granulation 
tissue 


w'lth the canal of the coi d 01 subdural space 
That part of the sinus tract entering the 
canal may have cystic dilatations of the 
lumen 

The most fiequent complication of pi- 
lonidal sinus IS an acute infection wntli ab- 
scess foimation, which may be either single 
01 multiple The infecting organism is pre- 
dommantl)'- the Staphylococcus , how^ever, 
the colon bacillus is not an infiequent con- 
taminatoi When the abscess is incised 01 
luptmes spontaneous!)’- it leaves a discharg- 
ing sinus These abscesses wutli their sec- 
ondary sinus foimation aie located in the 
majoiity of instances to either side of the 
midline When an abscess or secondary 
sinus is located on either side of the midline, 
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It indicates that the cystic dilatation of the pilonidal sinus is located deep 
below the overlying skin In this position the cystic portion is very neai 
the periosteum of the sacrum or the sacrococcygeal junction (Fig 2) 
Howevei, if the cystic portion of the sinus is located just beneath the 
skin surface the secondary sinus foimation m the majoiity of instances 
occurs m the midline When the cystic dilatation is just beneath the integu- 
ment and an abscess develops m the cystic portion a sinus with gianuloma 
formation invariably results (Fig 3) Theiefore, the relative position of the 
secondary sinuses will aid m detei mining clinically the location of the cjstic 
portion of the sinus Carbuncles, though they rai eh occiii as a complication, 
may have their oiigin m the overlying integument 01 develop fiom secondaiy 


■P' 



Fig 2 — Photograph showing a deep seated cjstic dilatation of a pilonidal sinus with 
secondary sinus formation There are four primary openings and one secondary sinus open 
ing, the latter containing a granuloma 


infection of the pilonidal sinus tiact We have had only one case in which 
a carbuncle complicated the pilonidal sinus 

The sacral dimple seldom lesults in the foimation of a sinus When sinus 
formation occurs it then falls heir to all of the mflammatoiy complications 
that occur m true pilonidal cysts When an abscess complicates the sac- 
rococcygeal dimple sinus with secondary sinus formation lesulting, the latter 
IS frequently mistaken for a fistula-m-ano 

Diiection of the true pilonidal sinus and its cystic counteipait is cephalad 
When multiple primary sinuses aie present oi secondaiy sinuses occur, 
their diiection m the majoiitj'- of instances is stiaight downwaid to the 
cystic counterpart The direction of the sacrococcygeal dimple sinus, in con- 
tradistinction to the above, is caudal 

The miscroscopic study of the sinus and cyst is most interesting as re- 
gards their ectodeimal lining, which is practically devoid of ectodermal ap- 
pendages The epithelial lining of both the sinuses and cysts is of the 
stratified squamous type (Fig 4) The epithelial lining is seldom complete, 

293 



MIMS GAGE 


Anmhof Siirpcrj 
1 ebniarj 19 {J 


characten/cd by ciacks, fissuies, and shedded epithelium These areas aie 
filled in hy giaiuilation tissue In some of the sinuses studied, desquamation 
of the entire epithelial lining occinred When this condition exists, the lin- 
ing IS composed of gianulation tissue suiiounded hy a wall of dense con- 
nective tissue If abscess foimation occius m the sinus tiact oi its cystic 
portion, the lesultmg cavity is filled with gianulation tissue, sinus formation 
occuis, and a gianuloma results Han shafts and follicles aie very numeious, 
having their oiigin fiom the ectodeimal epithelial lining The ban shafts 


Fig 3 — Photognpli showing t piloiiulil sinus sccoiuHrilj infected uitli s Rnmiloni'i pre 
sentmg in one of the openings of the stuns In this ense the nbscess ms locited m the super 
ficial c>stic dilatation of the sinus 

are immatuie, fiequently protiude fiom the sinus opening, and occasionally 
fill the cystic dilatation of the sinus Hair shafts and haii follicles are the 
only ectodeimal appendages which the author has been able to demonstiate 
Although otheis have desciihed sebaceous and sweat glands, the authoi has 
been unable to veiify these findings Sweat glands and sebaceous glands 
are occasionally seen in association with the pilonidal cysts and sinuses, 
howevei, they oiiginate fiom the normal ovei lying skin They penetiate 
downward and are in juxtaposition to the cyst and sinus This airangement 
IS probably responsible foi the misinteipietation of the authoi s who have 
described sebaceous and sweat glands as aiismg fiom the epideimoid lining 
of the pilonidal sinus 
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association with pilonidal sinus, both pnmai}^ and secondary In the uncom- 
plicated case, vai3nng degiees of chronic inflammatory reactions are seen 
Even m this type theie aie ciacks and fissures of the epithelial lining, with 
complete deepithehalization in small areas of the tract The inflammatory 
reaction in the uncomplicated case is confined in the majority of instances 
to the subepithelial aiea and is nevei extensive in its scope 

Clinical Maiujcsiation ^ — In the average uncomplicated case of pilonidal 
cyst and the sacrococcyge<il dimple sinus theie are foui signs and no sj'mp- 
toms, except slight pain oi discomfoit occasionally experienced by the patient 



Pic s — Photomicrocnpli demon>:tntinK the loss of the epithelnl hiiinc t\ith sub 
membrinous acute and chronic inflammatorj reaction Granulation tissue formation is 
also prominent 


The four signs are (i) Single oi multiple sinus openings in the saciococcyg- 
eal area They vary m numbei from one to five, exclusive of the secondary 
sinus openings , ho\vever, m rai e instances sinus openings are absent When 
the last condition exists, theie is a small palpable tumor with a small 
bluish area (pm point m size) m the overlying skin This small pm point 
opening can be punctured easily and a probe mtioduced into the underlying 
sinus or cyst (2) Immature bans may or may not protrude from the 
mouth of the sinus (3) A discharge may be present which keeps the 
median raphe moist or soils the underclothing (4) In rare cases cerebral 
spinal fluid may drip from the sinus opening Cases portraying the latter 
phenomena have been reported by Moise,^ and Ripley and Thompson ® 

The sacrococcygeal dimple is charactei ized by a dimpling of the integu- 
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ment at the site of the sacrococcygeal junction It is of common occurrence 
and practically never contains hair (bald spot of Oehlecker) The dimple 
is saucer-shaped and is very superficial and causes the patient no discomfort 
However, if the simple dimple has been converted into a sacrococcygeal 
dimple sinus, the same signs occur as in the true pilonidal sinus except there 
is no hair protruding from the mouth of the sinus which is laiger than 
the mouth of the true pilonidal sinus 

The direction of the pilonidal sinus is cephalad, whereas the direction 
of the sacrococcygeal dimple sinus is always caudad The latter is frequently 
mismterpi eted as a sinus of the fistula-in-ano type 

The most common complication of pilonidal and sacrococcygeal dimple 
sinuses is infection with abscess formation which is very painful because of 
its location The abscess m the majority of instances occurs on either side 
of the midline, seldom involving the sinus oi its cystic dilatations directly, 
except when the cystic dilatations aie just beneath the overlying skin In the 
latter condition, which is not common, an abscess usually develops m the 
cyst The clinical symptoms aie those of an acute infection, both locally 
and systemically However, the local manifestations are severe as compared 
to the systemic reactions, which are very mild The abscess usually ruptures 
spontaneous!}'' or is incised surgically, both of which result in the formation 
of accessory sinuses The author observed one patient with 27 accessory 
sinus openings, who still harbored his undisturbed pilonidal sinus When 
the abscess is confined to a superficial cyst and ruptures or is incised, a 
typical granuloma results (Fig 2) The most formidable (fortunately rare) 
complication that can occur is the discharge of cerebral spinal fluid from 
the sinus It is always of serious import, because if secondary infection 
occurs within the sinus, or associated with it, meningitis invariably follows 
Secondary meningitis in the majority of instances is caused by the Staphylo- 
coccus or Streptococcus and usually results in the death of the patient 

The diagnosis of pilonidal sinus and “sacrococcygeal dimple sinus’' is so 
simple that it is frequently overlooked The presence of sinus openings in 
the midline of the sacrococcygeal region immediately establishes the diagnosis 
of pilonidal sinus If every patient who consults a physician could have the 
sacrococcygeal region routinely examined the percentage of incidence would 
be greatly increased It is only by this method of examination that uncom- 
plicated cases of pilonidal sinus can be diagnosed and operated upon before 
infection occurs In all patients complaining of a dischaige, pain, or dis- 
comfort m the saci ococcygeal or anal legion the likelihood of a pilonidal 
sinus being responsible for the clinical symptoms must be considered In 
all patients who have saciogluteal sinuses or granulomata, the nates should 
be separated and a pilonidal sinus will usually be discovered 

The presence of an abscess m the sacrococcygeal area m the midline or on 
either side of the midline is indicative of a pilonidal sinus It is, houever, 
common for the attending physician to incise the abscess, treat it over a period 
of weeks, and then wonder why the sinus persists He frequently does not 
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look foi tlic pilonidal sinus Ihe patient then develops a sccondar}’' sinus 
which IS likely to lesult in lecuirent abscess formations One patient 
mentioned above had 27 abscesses incised which lesulted in as many sinuses 
The patient still letained his pilonidal sinus 

The onl} difficult diagnostic piohlem is to deteimme the extent and direc- 
tion of both the piimar}' and sccondai}'’ sinus tiacts The diiection can be 
determined by simply introducing a piobc into the sinus tiact and noting 
the diiection as the piobe follows the sinus tract The extent of the tract and 
the piesence of cystic dilatation and accessoiy pockets can only be detei- 
mmed pi eoperatively by injecting the sinus with an opaque substance, pref- 
eiably lipiodol The sinus is then ladiogiaphed with the patient m the 
prone and lateial positions The anteropostei loi position determines the si/e 
and lateral piojection, and the lateial position detei mines the extent of the 
sinus The lattei method is the only way by which a sinus m the sacral 
canal can be diagnosed 

Ticaimeut — The ideal tieatment of pilonidal sinus is complete surgical 
extirpation and piimaiy closuie of the wound Whethci this can be accom- 
plished or not IS dependent upon the piesence or absence of an acute infection 
m or associated with the pilonidal sinus or cyst In tlie piesence of an acute 
abscess within the sinus 01 cyst or in juxtaposition with the deep-seated cyst, 
the suigical lequnements aie simple incision and diainage The infection 
should then be actively tieated until the acute manifestations have subsided 
Radical extirpation of the sinus should be defeiied foi at least six months 
In the inteiim the chionic infection lesulting fiom the acute process should 
be minimired as completely as possible by adequate treatment of both the 
infected cyst and accessory sinuses This allows the surioundmg tissue an 
oppoi trinity to develop a local immunity which wull inhibit to a greatei oi 
lesser degice secondaiy infection at the time of suigical extiipation In 
patients wuth a histoiy of pievious infection, wdio piesent at the time of 
their fiist examination multiple accessorj’^ sinuses, ojjciation should be de- 
feiied foi a w^eek or ten days This allows time for energetic tieatment 
of the sinuses The treatment consists of hot tub baths and hot moist com- 
presses of hypertonic saline solution to the diseased area This jnocedure is 
veiy impoitant as a preopeiative measuie m piepaiing the field foi opeiation, 
reduces exudation and minimizes infection followmig opeiation No patient 
having secondary sinus infection subsequent to abscess foimation should be 
operated upon wuthout the above plan of pieoperative preparation If the 
above pimciples aie adheied to, then accessory sinuses and gianuloma 
foimation are not contiamdications to successful extnpation and pi unary 
closuie of the wmund 

The high incidence of recuiience followung operation for the cure of 
pilonidal sinus vanes gieatly m diffeient clinics In some of the clinics the 
incidence of lecuirence is veiy high, wdnle in otheis veiy low How^ever, in 
all series leported theie have been recuiiences The percentage of lecur- 
lences m the senes repoited by Klecknei® is probably the longest He 
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repoits a collected senes of 4,699 cases with an incidence of lecuneiice of 
29 pel cent In analyzing this extensive series, he divides them into the 
following gioups In 4,231, the open method w^as used (total excision of 
the piiinai} and secondai}' sinuses, wound packed and allow^ed to heal b)'' 
gianulation) with a lecuiience m 48 cases, 01 i 13 pei cent, in 365 cases, 
total excision with piimai} closuie of the w^ound with a lecunence of 3329 
per cent In the thud gioup theie w'eie 103 cases, with piimaiy closuie of 
the wound, howe\ei. due to secondaiy infections the w^ounds w^eie opened 
foi diamage and then allowed to heal by gianulation In this senes theie 
was an incidence of lecuiience of 48 pei cent It is lemarkable that theie 
should he so high an incidence of lecuiience of pilonidal sinus wuth total 
excision and piimai} closuie of the w'ound, and a veiy low^ incidence of 
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ObUkmttoii of dead space by Spongo pressure, 

Tir 6 — Drawing (exaggerated) illustrating the defect following the remoial of a 
pilonidal sinus ( , the sutures used to close the defect (B) , subcutaneous defect 
after suturing (C) and the obliteration of all dead space and approximation of all 
wound surfaces b} “«ea sponge' pressure (D) 

recurrence following excision and packing the wound, allowing it to heal 
by open gianulation The question that immediately confionts one is, wdiy 
is there such a maiked difference in the incidence of lecuirence m the tw'o 
methods of tieatment^ The incidence of recurrence is dependent upon sev- 
eral factois which aie controllable by the suigeon, wdiich if controlled wall 
eliminate the recuiiences 

One of the most impoitant factors lesponsible foi lecuiience is the pies- 
ence of infection m both the primary sinuses and cysts as well as the secondaiy 
sinuses When secondaiy sinuses are piesent infection is not only present 
but the sinus tiact is paitly 01 completely lined by epithelium In the 
majority of instances the sinuses aie filled with gianulation tissue, with acute 
or subacute and chionic infection piesent If the infected piimaiy and 
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secondary sinuses are thoiouglily treated and stained preoperatively, the 
entire pilonidal sinus, its cystic dilatations and secondary sinuses, can be 
removed safely, the wound closed by primaiy sutuie, with complete healing 
1 esulting 

The second factoi and the one which is most important is the failure to 
obliterate dead space at the time of piimaiy sutuie of the wound After 
removal of the pilonidal sinus and especially those complicated by accessory 
sinuses, theie lemains a relativel}’^ large subcutaneous defect which cannot 
be obliterated by sutuies (Fig 6) This leaves a dead space which becomes 
infected, granulation tissue is foimed, and e-s-tensive scar tissue results 
Theie results a cavit)' filled with infected granulation tissue siii rounded by 
a w^all of scar tissue A sinus to the exterior is foimed and wuth a per- 
sistence of symptoms or a recurrence If this subcutaneous defect which 
cannot be closed W'lth sutures could be completely obliterated and the oblitera- 
tion maintained, recurrences w'ould not occiii The subcutaneous defect or 
dead space can be obliterated easil}”^ and so maintained until complete heal- 
ing has resulted by the simple means of sea sponge pressure This method 
of approximating w’ound surfaces wdiich obliterates all dead spaces until 
wound healing is complete is employed extensively by plastic surgeons 
Therefore, this second factor, as the first, is under direct control of the 
surgeon 

The thud factoi, but probabl}'' the one of least importance, is the failure 
of complete lemoval of the epithelial lined pilonidal sinus and its accessory 
sinus tracts If one wall refer to the section on pathology, it is realized that 
the only sinus tracts likely to be incompletely removed are those that entei 
the sacral canal By injecting the sinus with lipiodol followed by roentgeno- 
graphic visualization the type and extent of the sinuses can be determined 
accurate^ preoperatively Also, if the sinus tiacts aie deeply stained by a 
solution of methylene blue preoperatively, incomplete lemoval should not 
occur The thud factor is also under the contiol of the suigeon There- 
fore, if all thiee factors lesponsible for recurrences are contioliable by the 
surgeon, there should be a method by wdiich complete surgical excision and 
primary wound closure could be accomplished, resulting m a high percentage 
of complete cures and a negligible incidence of lecuirences 

Preopeiatwe Preparation — The method used in our clinic that controls 
all of the above factors, w'hicli has been desciibed elsewhere, is as follow's 
When the patient is fiist seen he is examined foi the presence of infection 
in the pilonidal sinus If infection is piesent either in the primary sinus or 
secondary sinus or both, the infection is vigoiously treated until the infect- 
ing organisms have been sufficiently i educed to justify suigical excision 
No instrumentation or injection should be undertaken until all infection has 
subsided Then the sinus is piobed to determine its diiection and extent 
This IS supplemented by antenoi, posterior, and lateral i oentgenogi ams of 
the sacrococcygeal region following the introduction of hpiodol into the sinus 
and its ramifications Having determined by the above method the type and 
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extent of the pilonidal sinus, the next and most important piocedure is to 
thoioughl} stain the sinus, its cystic dilatation, as well as its accessory sinuses 
This staining is accomplished as follows Five days before the operation the 
pilonidal sinus is injected with a solution of methylene blue under slight 
piessuie This injection is again lepeated on the fomth and thud pieopeia- 
tue da}S, lespectively Two dajs now elapse before the operation This 
allovs the sinus tiact to “diy out,” leaving the walls of the cyst and sinus 
deeply stained a bluish coloi This method of staining the sinuses confines 
the stain to the sinus tract and pi events staining of the surrounding tissue at 
operation The suigeon can easily distinguish the diseased from the normal 
tissue, wheteas, if the sinus is injected at the time of operation, the dye 
solution spills into the opeiative field The dj^e solution immediately stains 



Tic 7 — DnwniR ilIustratiiiB tlic method of excising the pnmarj pilonidal sinus 
nnd the lateral or secondar> sinuses, and the wound after closure 


all exposed tissue and the noimal and abnoimal aie of the same color and 
cannot be distinguished fiom each other By the above method failure to 
remove completel)'^ all of the sinus tiact is eliminated 

Opoative Piocedure — After the sinus tract has been defined and stained 
the operation pioceeds as follows With the patient in the pi one position, a 
pillow IS placed beneath the pubis and adhesive straps are applied to the 
buttocks on eithei side and fastened to the table The adhesive straps 
separate the buttocks and act as leti actors In the noninfected type an 
incision can be made diiectly into the sinus, the sinus easily dissected from 
the surrounding tissue with a minimum loss of tissue, and the lesulting wound 
can be easily closed by sutuie Howevei, m the majority of instances 
secondary sinuses are present and necessitate a moie extensive dissection, 
which can be accomplished also with a minimum loss of tissue An elliptical 
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incision IS made around the pi unary sinus opening and extends down to the 
peiiosteuni ovei the sacium or sacrococcygeal region (Fig 7) If necessary 
a piobe can be easily intioduced fiom the mouth of the accessory sinus 
thiough the tiact into the open wound This will facilitate the dissection of 
the secondai}’’ sinus tracts The wound is thoioughly inspected and rem- 
nants of the sinus tiact seal died for Ail bleeding points are now ligated 
with fine silk and the wound closed by retention sutuies of silk 01 silkworm 
gut After closuie of tbe wound edges an unobhterated dead space is always 
present at the bottom of the wound due to the natuie of the nound (Fig 6) 
If this dead space is not obliteiated a lecunence \mI1 take place Therefore, 
complete apposition of all wound sui faces and obliteration of all dead spaces 
IS seemed by piessuie ovei the wound Ihis piessuie must be constant and 
distiibuted evenly, and is olitained only by the use of sea sponges (Fig 6 ) 
This piessuie diessmg is left undistuibed for a j^eiiod of 10 to 12 days 
If, howevei, it becomes necessary to change the diessmg, the sponge piessure 
must be lepeated In leapplying the sponge piessuie, one should never use 
the same sponges, because they become molded to the parts and have lost 
then lesiliency, having been applied while wet Therefoie, a fresh, sterile, 
moist sponge must ahvays be used m lediessmg the wound 

The above method has been emplo3ed m 42 cases of pilonidal sinus, 
w'lthout a single lecuiience Theie ha\e been nine cases of skin infection 
w'lth good healing, and one case that developed a deep infection wdiich 
necessitated w'ound opening This case healed by open gianulation 

Di L H Strug" has used the same method in 54 cases with primary 
healing of the w'ound in 52 One case had a Stieptococcal gangiene of the 
skin, and the othei had an accumulation of seium m the wound, w'hich w'as 
aspirated tlnee times befoie healing w'as completed There have been no 
recuriences in Doctor Strug’s senes 

CONCLUSIONS 

Pilonidal sinuses and cysts are of common occui 1 ence They are derived 
from that part of the caudal end of the medullaiy canal located m the tail 
anlage They aie divisible into foui gioups (i) Sacrococcygeal dimple 
and sacrococcygeal dimple sinus, (2) tiue pilonidal sinus, confined to the 
subcutaneous tissue, (3) true pilonidal sinus extending into tbe sacial canal, 
and (4) true pilonidal sinuses which are continuous wnth the subarachnoid 
space and canal of the spinal cord 

A method is desciibed by which surgical excision and primal y sutuie will 
give a high peicentage of cuies and a low incidence of recurrence 
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GAS GANGRENE FOLLOWING THERAPEUTIC INJECTIONS 

Charles H Harney, MD 
Philadelphia, Pa 

Gas gangrene, developing as the result of subcutaneous or intramuscular 
medicinal injections, has been leported in the foieign literature m numerous 
papeis, but, to date, theie has appealed onlj' one article m the American 
literature dealing with this condition In 1936, Tenopyr and Shafiioff"*’ re- 
ported thiee cases of gas gangrene following hypodeimoclysis Tuo of these 
patients died, and one recoveied 

The fiist cases, of which the authoi was able to find any record, were 
reported by Briegei and Ehrlich,*’ in 1883 The first was that of a w^oman, 
age 26, who was extiemely ill w'lth t3'phoid fever She had received a sub- 
cutaneous injection of moschus tinctuie into the right thigh On the second 
day thereafter, typical symptoms of gas gangrene de\ eloped at the site of the 
injection, wnth sw'elling, pain, cicpitation and discoloration The patient died 
the following day w'lthout surgical mteivention The second case w'as that 
of a w'oman, age 32, also suffering fiom typhoid fever She had received in- 
jections of ether and oil into the thigh On the second day following the 
injections, the typical clinical findings of gas gangiene developed m the 
injected thigh, and on the fouith day the patient died without surgical inter- 
vention The bacillus of malignant edema was found m both cases 

The second article dealing wnth this subject w'as that of Fraenkel,^® m 
1893, who lepoited two cases One of these cases follow’ed the injection of 
camphor, oil and ether, and the othei of morphine Other instances have 
been repoited at iiregulai inteivals since that time, until the latei years of 
the World Wai, wdien the incidence of lepoited cases increased sharply 
Seventy pei cent of reported cases have appeared m the literature during the 
last ten yeais In 1933, Junghahns-'^ collected 60 cases Tw^enty-five addi- 
tional cases have been found m the literatuie, and one case of our owm is 
added, making a total of 86 cases of gas gangiene follownng the injection 
of medicaments 

Case Report — W P, colored, male, age 63, was admitted to the BrMi Mawr Hos- 
pital April 3, 1936 A tentative diagnosis of partial intestinal obstruction was made at the 
time of admission, and during the next two da\s the patient received several intravenous 
injections of glucose m normal saline solution, into the v'eins of both arms On April 5, 
an exploratory celiotomy was performed through a lower right rectus incision A loop of 
the lower ileum was found to be strangulated m the right inguinal canal The bowel was 
released, and after its viability had been determined, it was replaced in the abdomen The 
internal abdominal ring was closed from within, and the abdominal wound sutured 

Postopoatwe Coin sc — Before and after operation, the patient received injections of 
morphia into the arm During the afternoon and night of the third postoperative day, the 

Submitted for publication November 24, 1937 
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patient received one injection of pitressin, and five injections of digalen One of the 
injections of digalen was given into the right thigh The other injections were given into 
the arms Twenty-four hours after receiving the injection into the thigh, the patient 
complained of pain at the site of the injection Upon examination, the thigh was swollen, 
tender and hot, these signs being most marked at the site of the injection No crepita- 
tion w’as elicited at this time, and hot, wet dressings were applied During the course 
of the next 12 hours, the patient’s temperature rose from normal to 102 3° F The local 
signs 111 the thigh became more marked, and crepitation was elicited 

Under local anesthesia, wide incisions were made into the infected thigh, and anti- 
perfrmgens serum was administered, both into the tissues about the wound, and in- 
traienouslj' The tissues were found to be distended with gas, and necrotic 

The patient expired six hours following this operation Cultures of the infected 
tissues and of the skin of the unaffected thigh showed gram-positive rods which produced 
gas under anaerobic conditions Culture of the digalen solution was sterile, but the 
sj rmge and needle %vere not cultured 

Seventy-six of the 86 cases leported, teinnnated in death, a moitality of 
88 4 pel cent This figme is m marked contrast to the moitality of 497 
pel cent m 607 collected cases of gas gangrene following various injuries 
(Miller^o) 

The sites of injections weie stated in 59 cases leported in the hteiature, 
and of these, 55 were in one 01 both thighs, the buttocks, or abdominal wall 
Table I gives the sites of injection, and Table II shows the wide vaiiety of 
diugs injected 


Table I 

SITES or INJECTIONS 

One thigh 45 

Both thighs 3 

(both injected and both infected) 

Buttock and arm , 3 

(both injected and both infected) 

Thigh and arm 2 

(both injected and both infected) 

Breast 2 

Arm 2 

Abdominal wall i 

Buttock I 


In neaily all cases reported, drugs, syringes, needles and solutions were 
cultured A preparation of caffeine and digitoxm was found to contain gas 
organisms by Heuss Nauwerck**- found gas bacilli m a preparation of 
caffeine sodium salycilate solution Semenoff^'’^ and Anschutz^ were able to 
culture gas bacilli from the needles used m their cases These needles had 
been preserved in 96 per cent alcohol Dimtza’-- found gas bacilli m one 
syringe, one needle, and in four files of the type used 111 breaking glass 
ampules In all othei instances m which studies were earned out, the drugs, 
solutions, syringes and needles were found to be sterile 

The patients to whom the injections weie given suffered from a wide 
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Table II 

MEDICAMENTS INJl CTED 


Caffeine 19 

Adrenalin 1 1 

Saline solution 9 

Camphor 7 

Quinine 5 

Hackel’s anti-astlimalic serum 5 

Morphine 3 

Digalen 3 

Asthmalj sin 2 

Moschus tincture 2 

Novocain 2 

Ether and oil 2 

Digatotal I 

Omnidine I 

Afenil I 

Calcium I 

Digipurate I 

Scopolamine 1 


variety of diseases Almost all of them were severely ill The most fie- 
quent diseases were pneumonia, typhoid and malaria 

The time elapsing between the injection of the drug and the appearance 
of the clinical symptoms of gas gangrene was difficult to deteimine m most 
instances This w^as true because the patients had usually lecened several 
injections over a peiiod of seveial days In 21 cases, w'e can say wnth cer- 
tainty that clinical symptoms appeared between ten and 36 hours following 
the contaminated injections 

The time elapsing between the appearance of the clinical symjitoms and 
the time of death could be accuiately detei mined in 45 cases (Table III) 

Table III 

INTERVAL BETW TEN APPEAR- 
ANCE or CLINICAL SYMPTOMS 
AND DEATH 

1 7 died dunng the first day 
21 died during the second day 

3 died dunng the third day 

1 died dunng the fourth day 

2 died dunng the sixth day 

I died dunng the seventh day 

No attempt has been made in this paper to deal wuth the bactei lology, 
clinical course or tieatment of gas gangiene Attention is drawm to the 
facts that gas gangrene can and does occur after the hypodermic or intra- 
musculai injection of medicinal agents, that the mortality is veiy high, 1 c , 
above 88 pei cent, and that injections m the thigh aie much more likely to 
be followed by gas gangrene than injections elsewdiere in the body The 
relatively high mortality m the cases in tins series is possibly due to the fact 
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that almost all of the patients weie severely ill before the contaminated in- 
jections were given It is considered highty significant that 55 out of 59 con- 
taminated injections were given into aieas of the body suiface which might 
easily be soiled by fecal material Foi this leason, it is lecommended that 
such aieas — namely, the thighs, buttocks, and abdominal wall — ^l3e avoided 
when giving hypodeimic 01 intiamusculai injections If these aieas must be 
used, then the skin should be caiefully steiihzed, instead of receiving the 
peifunctoiy dab with an alcohol sponge, Avhich is customaiy m most hospitals 
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THE EFFECT OF CONSTANT GASTRIC SUCTION ON THE ACID- 
BASE EQUILIBRIUM OF THE BODY=^ 

James M Suletvan, MD 

Madison, Wis 

FROM THE EMVERSlTi OP WISCONSIN SCHOOL OP MEDICINE AND THE DEPARTMENT OF SURGERT, STATE OP W IS 

CONSIN GENERAL HOSPITAL, MADISON, WIS 

Westerman.’^ m 1910, intioduced and populaiized the use of the stomach 
tube for the postoperative treatment of peiitomtis This discovei)'- was as fai 
1 caching in its effects and its benefits to the surgical patient as the stethoscope 
has been to the medical patient Levine,- in 1921, introduced his duodenal 
catheter which was a great improvement over the instrument of Westeiman, 
especially so in its ease of application and usefulness In 1925,^ Ward^ first 
presented an appaiatus foi pioducmg constant gastric suction, and, m 1930, 
described remarkably beneficial lesults with the use of this instrument in acute 
dilatation of the stomach He also advocated its use in paralytic ileus, intes- 
tinal obstiuction, and postoperative vomiting Many modifications of Ward’s 
apparatus weie desciibed during the following years,^ ® the piincipal one 
of which was that of W angensteen,®- first desci ibed completely m 

1933, and which immediately became universally employed 

The Wangensteen apparatus (Fig i) has been used an the State of Wis- 
consin Geneial Hospital since its first description m 1933 to the present time, 
with minor modifications It consists essentially of a closed system containing 
water which cieates a constant negative pressure on an inlying Levine 
duodenal tube The use of this appaiatus postoperatively has reduced the 
mortality and morbidity of all patients in whom uppei abdominal suigery has 
been performed It has also been life saving m cases of intestinal obstruction 
uhen used alone, or in conjunction with operative measures Many authors^® 
consider this to be the greatest advance in the care of surgical patients recorded 
during the past decade 

Duiing the past two yeais, some disadvantages of the employment of 
constant gastric suction have been noted Taylor^® has leported two cases of 
alkalosis, resulting in death in one instance, following its use 

7 he Acid-Base Equibbi nun of the Body — This is a finely balanced mecha- 
nism which remains lemaikably constant unless seiiously interfered with 
Gamble’s^'^ desci iption of this mechanism, in 1924, is probably the best and 
most readily understood outline of this difficult subject He considered the 
impoitaiit basic constituent of all body fluids to be sodium and the impoitant 
acid constituents of all body fluids to be the chlorides and carbonic acid 

* Thesis submitted to the Faculty of the Graduate School of Medicine of the Uni- 
versity of Pennsylvania, in partial fulfillment of the requirements for the degree of Master 
of Medical Science (M Sc [Med]) for graduate work m surgery Submitted for pub- 
lication Ma> 4, 1938 
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Figuic 2 giaphically depicts Gambles concept of this equilibiium He also 
sbo\\ed that a loss of the sodium ion fiom the body is the essentud factor m 
lapid dchydiation, and that vomiting causes moie of a loss of the chloride ion 
than of the sodium ion, therefoie, alkalosis ensues, the coincidental loss of 



Fig I — Illustrating the appiiatus as originally devi'^ed hj Doctor Wangensteen® employed to 
effect continuous gastric or duodenal suction (Reproduced from Minn ?.Ied i6 96 1933 ) 


sodium, howevei, causes the dehydiation Alkalosis was i educed somewhat 
by an mciease in cai borne acid to balance the loss of chloiides With the 
kidneys in good condition and functioning noimally, a moderate mciease of 
either an acid or an alkali radical will be compensated foi by having the excess 
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excieted iii the unne, and, in the case of carbonic acid, the lungs aid in its 
excietion as caibon dioxide 

Method of Dctei miuation — The best means of estimating the lelative acid 
01 basic piopeities of the human oiganism aie by blood deteiminations of 
the caibon dioxide combining poner and the blood chloiide The COo com- 
bining powei IS consideied noimal anywheie between 40 and 60 volumes 
pel cent, and chloiide values aie consideied noimal between 400 and 600 mg 


per 100 cc 

Chemical Changes Pioduced by Depletion of Gastnc Juice — These have 
been studied by MacCallum and cowoikeis,^® Hadon 


and Oii,^'’ Gamble and Ross,^" Diagstedt and 
Elhs,-*^ and Hastings et al-^ They all agiee that 
the continued loss of gastnc juice leads to dehydia- 
tion, alkalosis and death, and have pioduced expeii- 
mental evidence to support those views Thei e ai e, 
howevei, no data available showing the chemical 
changes pioduced m the blood by the clinical appli- 
cation of the Wangensteen apparatus 

For purposes of this stud)'-, 50 waid cases, in 
which the ^^'angensteen apparatus w'as employed, 
were followed These cases w'eie chosen at landom 
and included, foi the most part, patients wdio had 
had uppei abdominal surgeiy peifoimed 01 wdio 
were suffeiing fiom some foim of intestinal obstiuc- 
tion, either pie- or postoperatively Daily estima- 
tions w'ere made of the blood chloiides and COo 
combining powei The intake and output of all 
fluids, both Dial and paienteial, weie recorded, 
and the quantitative estimation of chloi ides removed 
by the gastiic suction detei mined Retention tests 
w^eie also performed daily, to detei mine whethei 
or not the obstiuction in the gastro-intestmal tract, 
due either to opeiative tiauma w^ith edema or an 
actual obsti uction, had become patent and w'as pei - 
nutting some of the gastnc juice to pass into the 



GAMBLE 


Fig z — Gnpliic repre 
seiitation of Gamble’s^' concept 
of the acid base equilibrium 
of the bod} (Reproduced 
from J Clin Investig, i, 
403 1924-1923 ) 


intestines 


Results — In the present investigation it w'as found that from one to four 
liters of fluid could be removed daily from the stomach by the Wangensteen 
appaiatus and. along with this, one to 14 Gm of chloiides The amount of 
chloiides lemoved had no lelationship to the acidity of the stomach, regaidless 
of wdiethei a hypeichlorhydiia 01 an achloihydiia Avas present pieviously 
This agrees wuth the observations of Cohen,^^ the result of animal expeumenta- 
tion The administiation of laige quantities of fluid 01 ally, pioducing a lavage 
action on the stomach, w'as the principal factoi m causing an mciease in gastnc 
secietion, 111 both our obseivations and in those of otheis The amount of 
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paicnteial fluids, especially so in the case of saline solution, also played a 
piominent lole 

Chait I lepresenls a composite giaph of the chloride loss in the usual 
postopeiative cases in which the Wangensteen apparatus was used for only 
a few days The gasti ic tube m this type of case was i emoved as soon as it 
could be deinonstiated, hy a letention test,'*' that the pyloric oi operative 
stoma had become patent, ^\as functioning, and permitted gastric juice to pass 

Chart i 

rsnCJ in Gm 



A\cnf,e secretion of IsnCl folloning opcntion ntul npiilicntion of constint gostric suction 

into the intestines It will be noted that, on the first day postopei atively, 
about 6 Gm of chloiides were removed bj the suction apparatus, and this 
lapidly tapered down to i Gm , coincident with the opening of the pjloiic or 
operative stoma, as soon as the edema resulting fiom the operative tiaiima 
had subsided, which allowed some of the chlorides in the stomach to pass into 
the intestines 


NnCI in Gm 


Chart 2 



-Days 1 2 3 4 5 6 V 8 9 10 11 12 13 14 15 16 17 18 

Cases m which stomi does not open 

Chart 2 represents a composite giaph of the chloride loss of those cases in 
which the stoma failed to open in the usual time In these cases the chloiides 


* A retention test is performed by emptying the stomach through the inlying gastric 
tube and then placing 200 cc of water into the stomach and clamping off the tube At 
the end of two hours the water remaining in the stomach is siphoned off and measured 
If the amount obtained is less than 30 cc , this indicates to us that the pyloric or operative 
stoma is open and material from the stomach is passing into the intestines 
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ere lost in the amount of 6 to 14 Gra daily, and had to be supplied parenteially 
to pi event changes occuiiing in the chemical balance of the blood 

Chait 3 lepiesents a composite giaph of the chloride loss of those cases m 
which the stoma opens foi a time and closes later because of a bieakdown of 
the anastomosis, 01 obstmction due to infection, adhesions, etc In this 
instance the usual diop and leveling off of the cuive occuis, to be followed later, 
when the obstiuction niteivenes, by a lapid rise 

Numeious othei factois that influence the amount of chloiides lost were 
also appieciated As pieviously mentioned, the amount of fluids given orally 
and paienteially was the most impoitant factoi in causing an increase in 
chloiide secretion m the stomach, as detei mined by their subsequent removal 



Days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Cnses in which stoma opens after operation and then closes later 

by the ^^''angensteen apparatus Psychic stimulation also seemed to play a 
mmoi idle, as did also drug therapy When large sections of the stomach 
were resected, the chloride secietion was always found to be somewhat lessened 
m these cases The development of peritonitis, pneumonia, or starvation, all 
of which have a tendency to produce acidosis, slow ed dowm the loss of chlorides 
and consequent tendency tow'ard alkalosis 

The blood changes m our clinical cases, follow^ed by CO2 and chloride 
estimations, w^ere unusually constant and within normal limits Even though 
pai enteral saline solution was withheld from seveial patients for periods of 
fom days to one week, no significant change in their blood chemistr}'- occui red 
This w'ould seem to indicate that, as long as minimal amounts of gastiic juice 
are able to pass into the intestines and be absorbed, the acid-base equilibrium 
wall be maintained and that, in the presence of a complete block at the opera- 
tive or pyloric stoma, the bod)’’ stoi es of chlorides could be expected to prevent 
any changes in the blood chemistry foi several days We did not have the 
coinage to permit any of our cases to develop alkalosis, by withholding 
parenteial administration of saline solution for a sufficiently long period, as it 
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was consideiecl that this phenomenon could be adequately demonstiated by 
animal expeiimentation Howevei, the two cases repotted by Taylor and 
seveial peisonal communications fiom othei obseivers aie ample evidence of 
what may, and will, take place from too gieat a loss of chloiides Chart 4 
lepiesents a composite giaph of the blood cbanges encounteied 111 our cases 
In animal expeiimentation on dogs, we cieated gastric fistulae, to study 
the ettcct of the loss of chloiides on then acid-base equihbiium, as the neaiest 
appi oach to v hat we wei e dealing with clinically This was only coi 1 oborative 
of the obseivations of pievious woikeis^" We did, however, find 

that alkalosis could be pioduced onl)' b}”^ the total loss of gastiic secretion and 

Chart 4 

NtCI in niRni % CO_ in \o1s % 



Blood clntiRCs in clinicil coses 

that, if the pyloius w'eie not tied off or blocked aitificiall}, the changes pio- 
duced in the blood chemistiy would be insignificant These findings have 
w'oiked in veiy nicely w'lth the obseivations on the opening and closing of the 
stoma in our clinical cases wnth the subsequent loss of minimal oi veiy great 
amounts of chloi ides 

In one dog, w'e created a gasti ic fistula and follow ed his blood changes for 
22 days, without noting any mai ked deviations A second opei ation w'as then 
pel formed m wdiich the pyloiic sphincter was tied off and w'lthm a few^ days 
the chloiides diopped to values aiound lOO and the COj lose to values ovei 
100, W'lth the pioduction of alkalosis and death No saline solution was 
admmisteied paienteially to combat this 

The patients show'ed no edema following the admmisti ation of moderate 
amounts of saline solution, but 111 seveial of the expeiimental animals, to wdiich 
w'e admmisteied huge amounts of saline solution, this phenomenon w'as noted 
Coonse”^ and othei s-* have pieviously noted this effect These observers 
atti ibute the edema to elevation of the blood cbloi ides and postulate that, wdien 
patients wuth kidney msufficienc}' aie given doses of sodium chloiide of 15 to 
20 Gm daily, edema will occui Hehvig,-^ ef al , leport a case m wdiich an 
overzealous nurse administeied nine liters of tap w'atei m 24 houis, by 
pioctoclysis, causing the death of the patient soon aftei m convulsions 
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Two of oui cases, that had had an indwelling gastiic tube for inoie than 
ten days, came to antops}, and, on examination, show^ed a model ate amount of 
ulceiation of the nasophaiynx and esophagus m each These changes w^eie 
unquestionably due to a piessuie neciosis fiom the gastiie tube 

CONCLUSIONS 

(1) The angensteen appaiatiis is a definite aid m the postoperative tieat- 
mcnt of main patients, but has ceitain limitations and dangeis 

(2) The pioduction of alkalosis and death by constant gastiic suction, 
used undei oidmaiy cii cumstances, is almost impossible to attain unless theie 
IS a complete obsti uction at the pyloi us, oi opei ative stoma 

(3) With obsti uction at the pyloi us oi opei ative stoma, alkalosis will be 
])ioduced within five to eight days, unless sufficient parenteial saline solution 
IS admmistei ed to combat it 

(4) Excessive amount of saline solution, administeied parenteially, wull 
pioduce edema ot the tissues especially so in the piesence of damaged kidneys 

(5) Cases lequiimg constant gastiic suction foi peiiods extending over 
ten days aie apt to develop neciosis and ulceiation of the nasophaiynx and 
esophagus 

Acknowledgment and appreciation ib made of tlie help and constructive criticism of 
Dr Erwin R Schmidt in the preparation of this paper and also the assistance of 
Dr Marion Kimble in making the necessary chemical analyses 
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MEMOIR 

FREDERIC JAY COTTON 
1869-1938 


Ik the death of Di Fiederic J Cotton the smgical piofession of America 
lost a member of great and vaiied talents, industr)^, and ability who had 
gieatl} impiessed his peisonahtj upon the surgical world, and had taken his 
place among the leadeis of our piofession 

He was boin Septembei 24, 1S69, the son of Joseph P and Isabella C 
Cotton His father was a civil engmeei, and m his office he may have devel- 
oped that lemarkable talent for di awing that stood him in such good stead 
dining his piofessional caieei 

He was educated at the Rogeis High School in Newpoit, Rhode Island, 
was giaduated fiom Haivaid College in i8go, and fiom the Haivaid Medical 
School m 1894, leceiving the degiee of A M at the same time as the M D 
degi ee The A M degi ee w as at that time given to gi aduates of the medical 
school who lanked high m the newly begun four-yeai course He then 
studied bacteiiolog} in New Yoik and spent twm years in Vienna, where, m 
addition to a thoiough knowdedge of bactei lology, he lequired a knowledge 
of Fiench and Geiman wdiich latei aided him greatly m his earlier years m 
Boston, w'here he collaboiated m Biadfoid’s and Lovett’s book on Orthopedic 
Surgeiy He established the laboiatoiy of bacteriology at the Infants Hos- 
pital, and did pioneei w'oik m the same subject at the Massachusetts General 
and the Childien’s Hospitals He served as suigeon in the Spanish War, and 
his know ledge of bactei lology and of civil engmeei ing both contributed to make 
his w'ork in sanitation especially efficient 

He seived foi four yeais on the staff of the Childien’s Hospital during 
the early yeais of its organization, but on his lesignation in 1902, was ap- 
pointed surgeon to outpatients at the City Hospital wdiere he served for 30 
yeais, using thiough all the giades to be Surgeon-in-Chief and President of 
the staff in 1891, wdien he leached the age limit and lesigned His training at 
the Children’s Hospital had given him special inteiest m diseases and injuries 
of the bones and joints, in wdnch subject theie is a tremendous opportunity 
for study at the City Hospital wdieie the stieet accidents of a gieat city are 
collected under one loof He distinguished himself m the tieatment of fiac- 
tures and dislocations He had named foi him Cotton’s fracture of the ankle 
(Pott’s fiacture with backw^aid dislocation of the low'^er fiagment) which he 
minutely described and foi which he devised an effective treatment He w^as 
paiticularly active in the study and tieatment of fractuies of the neck of the 
femui , wdnch he managed by employing his own method of impaction with a 
mallet, and immobilization with plastei in an abducted position He devised 
and piacticed many ingenious methods to aid m the tieatment of fractures and 
dislocations As the wmrk of the hospital expanded it was found necessary to 
organize a special bone and joint seivice This w^as perfected by Doctor 
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Cotton He was made chief of the seivice and held this position as long as he 
was connected with the hospital He was foi foui years, from 1908 to 1912, 
Chief Suigeon at the Beth Isiael Hospital, and Piofessor of Surgeiy in the 
Tufts Medical School He was al\\a)'s inteiested in teaching, particularly 
giaduate teaching, and was foi a time Assistant in Suigery at the Harvard 
J\Jedical School and afterward Lectin ei in the Graduate School He acted as 
consultant to many hospitals tluoughout New England Foi several years 
he served as chairman of the Medical Advisoiy Committee of the Massa- 
chusetts Industrial Accident Boaid He was cleai and impressive m his 
language and theiefoie an excellent teachei, so that his ingenious and clever 
methods became widely known and used by the profession 

He contiibuted veiy extensnel}' to the liteiature on fiactures and disloca- 
tions, collaborating, as has been noted, m Bradfoid’s and Lovett’s book on 
Oithopedic Singer}’’, and Scudder’s Tiealment of Fractures In 1910, his 
own book. Dislocations and Joint Fiactuies, was published by W B Saun- 
deis and Co This pioved veiy populai, and a second icvised edition was 
published in 1924 His ability as an aitist greatly enhanced the claiit} and 
chaim of his suigical writings He w'lote the division on Fractures m Lewis’ 
System of Suigeiy 

He w'as one of the Foundeis of the Ameiican College of Suigeons, was a 
membei of its fii st Boai d of Regents, and foi many } ears sei \ ed as a memhei 
of the Committee on Fiactures He scived on the Board of Go\cinors from 
1925 to 1938, and at the same time w’as a membei of the Committee on Indus- 
tiial Medicine and Tiaumatic Surgeiy Foi scveial yeais he sened as chair- 
man of the Massachusetts Ciedeiitials Committee He had been selected b} 
the Fiactuie Committee to give the Fiaclure Oiation at the New’ Yoik Meet- 
ing of the College in 1938 He w’as a membei of the Ameiican Surgical 
Association, the New’ England Suigical Society, the Boston Suigical Society, 
the Ameiican Academy of Orthopedic Suigeons, the Ameiican kledical Asso- 
ciation, the Massachusetts Medical Society and the Boston Orthopedic Club, 
of w’hich he w’as at one time pi esidcnt 

In 1917, Doctoi Cotton enlisted in the United States Aimv and sened 
with distinction w’lth the rank of Majoi Pievious to this he was a membei 
of the Geneial Medical Boaid of the Council of National Defence, undei the 
chairmanship of Dr Fianklin H Mai tin He w'as active m reconstiuction 
work both during and aftei the w’ar, and led in the oiganwation of the Parkei 
Hill Hospital, of which he w’as Suigeon m Charge In the summei of 1918, 
he was Surgeon-m-Chief at the Walter Reed Hospital He w’as later Con- 
sultant to the Public Health Service and the Veteians’ Bureau Doctor 
Cotton was a regular attendant at medical meetings His discussions weie 
clear and accurate, and geneially contributed something to the subject, and 
were illustrated by drawings on the blackboaid His many papeis w'ere 
original in mateiial and cleai in piesentation He w’as a natural teachei, and 
became the fiiend and advisoi of many youngei men, who legarded him as 
their authority on suigery of the bones and joints 

318 



■\ olumc 109 
Jsumbei 2 


MEMOIR 


Doctor Cotton ^^as manied to Jane Baldwin of Maiyland, who survives 
him, with a daughtei, Jean, and two gi andchildren 

He was an enthusiastic spoitsman and made legulai trips to Canadian 
wateis m successful search foi trout and salmon His chief hobby was sculp- 
tuie, and his bionzes were really excellent enough to put him m the very fiist 
lank among amateuis He was influential m founding the “hobby exhibit” 
foi the membeis of the Massachusetts Medical Society, ceitamly an incite- 
ment to the bettei use of leisuie 

He had a long, active and vaiied caieei, and filled an important place in 
many depaitments of oui piofession He was active in his work up to the 
very day of his death at his home m Boston on Apiil 14, 1938, and so was 
spared a lingering illness and inactivity He will be missed by many friends, 
and his loss will be felt by the entiie piofession 

Fred B Lund 
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TO THE EDITORS OP THE ANNALS OP SURGERY 

A rLW days ago I leccived a letter fioni Dr Alfred J Biowii of Omaha, 
Nebraska, enclosing a lepiint entitled The Tieatment of Colles’ Fracture 
Considered fiom the Standpoint of Muscle Physiology, from the Ameiican 
Journal of Suigeiy of May, 1917, 21 yeais ago 

The method of reduction that he employed was diffeient from the one I 
desciibed in the Annals or Surgery for July, 1938 His conclusions fol- 
lowed a study of muscle pull -while mine w’ere reached aftei analyzing the 
lesults of treatment m 125 cases In both instances complete supination 
seemed to he the logical position foi immobilization Figuie 8 in his repimt 
also show's the wiist flexed and m ulnar adduction although the flexion is not 
mentioned m the body of the papei His letter speaks of "Supination, slight 
flexion and ulnar adduction ” 

I w'lsh to give to Doctoi Browm the credit foi priority in advocating supina- 
tion (unless someone else can trace it back to Hippocrates), for Buxton’s 
paper w'as published 111 1926, five yeais latei 

I studied the abstiacts of 150 ai tides on Colles’ fiacture that had been 
piepared at my lequest but failed to see this splendid paper by Doctoi Biowm 
I hope that you wnll publish this letter in the Annals or Surgerv and that 
this added publicity may fuither stimulate the use of this better method for 
immobilizing Colles’ fracture 

Henry F Graham 

December 13, 1938 


ERRATA 

In the Book Review of Thoracic Surgerj, appearing in the Annals or Surgery, 
109, 159-160, January, 1939, Dr Sauerbruch’s name was misspelled and the publishers 
w'ere “Baltimore, Wm Wood and Companj”, and not Philadelphia, J B Lippmcott 
Company The title should therefore read 

BOOK REVIEW 

Thoracic Surgery By Ferdinand Sauerbruch, M D , and Laurence O’Shaughnessi , 
M D , F R C S A William Wood Book by the Williams & Wilkins Company, Baltimore, 
1938 

EDITORIAL ADDRESS 

Original typed manuscripts and illustrations submitted to this Journal 
should be forwarded prepaid^ at the author's risk^ to the Chairman of the 
Editorial Board of the ANNALS OF SURGERY 

Walter Estell Lee, M D 
1833 Pine Street, Philadelphia, Pa 

Contributions in a foreign language when accepted will be translated 
and published in English 

Exchanges and Books for Review should be sent to James T Pilcher, 

M D y Managing Editor, 121 Gates Avenue, Brooklyn, N Y 

Subscriptions, advertising and all business communications should be 
addressed 

ANNALS OF SURGERY 
227 South Sixth Street, Philadelphia, Pa 
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ALLANTOIN 

(NATIONAL) 

Allantoin (National) definitely supplants maggot theiapy in the tieatment 
of cliionic osteomyelitis and slow healing wounds 

1 Avoids dangei of intioducmg infection 
into the wound with living maggots 

2 Increases healing 

3. Readily available, easy to apply. 


ALLANTOIN INDICATIONS 


OINTMENT* Treatment of osteomyelitis, chionic and varicose ulcers, wounds, 
burns and wheie epithelial stimulation is desired 

OINTMENT No. 2. Indicated in the treatment of severe sunburn oi sunpoisoning 
Quickly relieves the severe symptoms of sunburn 

SURGICAL DUSTING POWDER Useful in the treatment of bed sores (decubi 
tus) and in wounds where dusting powder is indicated 

ALLANTOIN-OKRA * Indicated m treatment of gastric or peptic ulcei, in duode 
nal ulcer, and colitis 


SOL-U-JEL ALLANTOIN “NASAL” JELLY* Indicated m treatment of atrophic 
or chronic rhinitis, chronic sinusitis, and conditions in which nasal mucous mem- 
brane IS chronically inflamed and refuses to heal 

SOL-U-JEL ALLANTOIN “RECTAL” JELLY Foi 

treatment of pruritus am and vulvae, local treatment of 
hemorrhoids, rectal fistulas and fissures 

SOLUTION Application where wet dressings are indi- 
cated Furnished in pints and gallons 
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Meets Your Need for Late Information 

on “FRACTURES, 

DISLOCATIONS and SPRAINS” 

Doctoi s Key and Conwell, outstanding authoi ities m the 
field of fiactuies, have assembled foi you a most com- 
plete and piactical guide on fiactuies, dislocations and 
spiains — infoimation condensed in one volume, said by 
critics to be the most thoiough and up-to-date available 
on the subiects today 
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poitation of fiactuie patients and the complications 
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of hips 
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The enormous demand for this new book — 

ANUS— RECTUM— SIGMOID COLON 
by Dr. Harry Ellicott Bacon 
IS ample evidence that general practitioners as well 
as internists and proctologists consider it a valuable 
addition to their working libraries It is truly a 
comprehensn e surs’ey of all the views of those 
physicians and surgeons throughout the world, 
whose opinions on the particular subject are im 
portant ” 

It IS never tedious The author s ease of style 
IS evident, while the numerous illustrations are 
beautiful, especially the microphotographs, which 
could not be surpassed Two notable surgeons have 
written introductions — W Wayne Babcock and 
J P Lockhart-Mummery 

Throughout, Dr Bacon stresses the applica- 
tion of the procedure to the patient — not the pa- 
tient to the procedure He completely covers cause, 
differential diagnosis, indications and contraindi- 
cations for treatment 

Here is a book worth your careful appraisal 
Why not order a copy todays 

600 pages, 487 tllustrattons, $8 50 


J. B. LIPPINCOTT COMPANY 

Washington Square, Philadelphia 
Medical Arts Building, Montreal 


Pleas'- mention Annals of Surgerl when writins ad\ertisers 
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When You Step 
off the Train in 


NEW YORK 


EMPIRE STATE 


HOTEL -1 
McALPIN 



The Hotel McAlpin is only a 
block away from the Penn- 
sylvania R R Station and 
only seven minutes from the 
Grand Central Terminal 
B & 0 Motor Coaches stop 
at our door 


Decidedly, the Hotel McAlpin 
is '‘‘A Great Hotel” in the 
center of convenience 


LARGE ROOMS, NEWLY 
FURNISHED & DECORATED 
SINGLE {rom $3. DOUBLE $4.50 
THREE POPULAR PRICED 
RESTAURANTS 

HOTEL 

MmpiN 

BROADWAY AT 34th ST , NEW YORK 

Under KNOTT Mgt John! Woelfle Mgr 


37 

YEARS OF 
EDGE-MAKING 
EXPERIENCE 



The surgeon will find A S R 
Surgeon’s Blades a definite aid 
to his technique They have 
identical edges and the correct 
degree of keenness determined 
by leading surgical opinion 

Made by a company with 37 
years of edge-making experi- 
ence and extensive research fa- 
cilities, these fine blades bring 
to the surgeon the benefits of 
the latest discoveries in blade- 
making For complimentary 
blade, send coupon and specify 
by number the blade desired 

Fit all standard surgical handles — old and new 



AAR. 


R£C U 5 
FAT OFF 


SURGEON’S 

BLADES 

and Handles 


A S R Surgeon’s Division 
315 Jay Street, Dept A S 39 
Brooklyn, N Y 

Kindly send complimentary blades checked belon 



Name.. ... ... 

Street 

City . State. 


Please mention A^NAI.s of SuRGtR'i -when writing advertisers 
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AN IMPORTANT NEW EDITION 


New (7th) Edition Ready 

INFECTIONS OF THE HAND 

A Guide to the Surgical Treatment of Acute and Chronic 
Suppurative Processes in the Fingers, Hand and Forearm 

Bj ALLEN B KANAVEL, M D , Sc D , F A C S 

Into Profp'i'.or of SiirRLn, Norllmtslern Uni\cr>-if} Meclicnl School, Chicngo, Illinois 

Octavo, 503 pagei, illustrated with 229 engravings, man} in colors Cloth, $6 00, net 

The levision of this classic i\oik was the last task iihicli Di Kanavel finished just 
befoie his sudden and tiagic death In it he incorpoiated the lesults of his unceasing ex- 
perimental and anatomical investigations and clinical obseivations up to the moment of 
its completion The woik is based fiimlj'’ on the anatomical facts involved m the treatment 
of these infections The rules of diagnosis vhich aie laid down and the suigical incisions 
suggested m Part II aie the logical outcome of the anatomical studies Paiticulai empha'^is 
IS placed on tenosynovitis, its eaily diagnosis, its tieatment, the piopei incisions, aseptic 
caie and subsequent physical theiapy Thioughout, the objcctne is not onh’’ to contiol in- 
fection but to pieseive function as well In the piesent edition gieatci emphasis than 
foimerly has been placed upon this phase of the subject and vaiious nc\\ pioceduies, fully 
illustiated, have been mtioduced 

The chapteis on Diagnosis m Geneial, and Geneial Pimciples of Tieatment fuinish 
a safe guide to the specific chapteis m which each t'vpo of case is moie fully consideied It 
IS to the general piactitionei that patients come at the beginning of then infection and 
upon him falls the lesponsibilitv foi the lesult Iiiepaiable injuij may take place m the 
first few days of infection This book enables tlie plnsician to guaid against such dangeis 
by following the simple measures piesciibed foi each case To the suigcon engaged m 
casualty woik this new edition is indispensable 


EXCERPTS FROM REVIEWS 

“A suigeon is not lustificd in tieating hand infections without a thoiough and intelligent stud\ of this 
book It lepresents one of the most biilliant nionogi iphs in suigical litciituie” — The Journal of the 
Arnencan Medical Association 

“There is no book in the English language to compare with this te\t-book, it is a masteipiece” — The 
Lancet (London) 

“The value of the monogiaph cannot be oi erestimated Aftei caiefullj leading it there is no excuse for 
the operator who does not immediate^ get better lesults with his cases of infected hands ” — The Amen- 
can Journal of the Medical Sciences 


LEA & FEBIGER 

Please send me 

□ Kanavel’s Infections of the Hand 


Washington Square 
PHILADELPHIA, PA 


S6 00 


Name Address 

(A of S 2-39) 
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Enjo^ fke Comf< 
and Prestige of 

PHILADELPHI A'S 
FOREMOST HOTEL 

Treat yourself to the best when 
you visit Philadelphia, .stop at 
the Benjamin Franklin. Big, 
comfortable rooms with every 
modern comfort Enjoy food 
that’s an epic for epicures. Save 
time and annoyance through 
the Benjamin Franklin's con- 
venient location Yet all this 
costs you no more than ordi- 
nary hotel comfort and service. 
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THE 


ortho-gynol 
applicator / 


• Where the physician lec- 
ommends use of an applicatoi, 
his instructions are easily fol- 
lowed with this practical, con- 
venient Applicator, supplied 
with Ortho-Gynol Packages 
“A” and “C ” The Applicator 
IS non-shatterable, durable, and 


SINGLE UNIT 



> delners 5 cc of ]elly Ortho- 
j Gt nol is regularly prescribed 
/ by thousands of phjsicians 

A PRODUCT OF 

P NIW IIUNSWICK H i P CHtCAOO III 


COPYRIGHT 1930 JOHNSON ft JOHNSON 



ORETON Ampules are standard for male hormone therapy by injection, furnishing 
intense, prolonged activity for all androgen indications hypogonadism, the male 
climacteric, impotence with androgenic deficiency, prostatism, control of functional 


uterine bleeding, suppression of lacta- 
tion, after-pains and breast engorgement. 


ORETO 


ORETON-F 

Ointment affords highly effective obsorbtion of the 
male sex hormone when massaged into the skin — a 



convenient, potent mode of administration In tubes and m single-dose Tophcafors 

ORETON-F FOR FREE MAIE HORMONE. ORETON, » THE PROPIONATE, ORETON-M,* THE AiETHYL COMPOUND 

j ^Trade*Mcirki Peg U S PaT Off 


SCHERiNG CORPORATION • BLOOMFIELD • NEW JERSEY 










ivupoRaig... 


Ciba’s anestlielic throat lozenges, NUPORALS,'*' (containing 
non-narcotic Nupercaine) afford your patients prolonged relief 
from pain and tenderness of tlie mucous membrane of the throat 
and mouth and also diminish pharyngeal reflexes 

Your patients ivill thank you for giving them NUPORALS prior 
to the use of the stomach tube, or before any laryngeal or pharyn- 
geal examination 



Avml'iMcjnboxesof fiftccnandboules AtSdiuonnl informalion and samples 
of one ljundrcd lozenges upon request 

* Trade MarT* Keg U S Pat Off Word Nuporals identifi« throat 
lozenges of Cibas manufacture each lozenge containing 1 mg of 
Nupercaine Cths 


CIBA PHARMACEUTICAL PRODUCTS, IIVC, 

SUMMIT NEW JEnSEV 



Please mention Ahnais or Surger\ when writing ad^ertlsers 
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SURGEONS INSURANCE 



TRADE MARK 


A patient entering an operating room is well assured that the 
surgeon has provided for every contingenqr 

Specifications by surgeons have achieved that perfection 

The skilled technique of operative procedure demands that the 
surgeon be equipped with instruments fundamentally correct in 
construction, as well as perfect in function 

WHEN INSTRUMENTS ARE NEEDED, SPECIFICATIONS BY 
SURGEONS OF THE MAKE THEY PREFER IS ESSENTIAL 
TO INSURE AGAINST FAULTY INSTRUMENTS ■ 

Precaution is the mark of a good surgeon 

The slight additional cost of Kny-Scheerer instruments is cheap 
insurance for the surgeon 

Our new DeLuxe catalog is the standard reference book Ask your 
dealer for a copy 


KNY-SCHEERER CORPORATION 

ITHE QUALITy HOUSE] 


21-09 Borden Avenue, 


Long Island City, N. Y. 


45 Years’ Successful Application 
- . . . and Still Modern! a 

As medicine marches on, the physician’s attention will here and 
iheie be dnerted from an old stand-by product, to the newest devel- 
opment of the day This is just as true in the case of tonics and 
lestoiatives as with other types of medicinals 

Gray’s Glycerine Tonic Compound is one of those time tested 
pi escriptions which veteran physicians know can never really be 
supplanted There is always a time and place where it “fits in,” with 
01 without a companion treatment For over 45 years tlie formula 
of Dr John P Gray has established its usefulness by improving 
appetite and nutrition, building resistance to colds and their related 
ailments, and combating nervous depression 

No change in the formula will ever be contemplated unless some 
impoi tant advantage can be gained Gray’s Glycerme Tonic Compound 
IS a stable, dependable, 5 ear-round presciiption Clinical trial samples 
aie available on request 

Gray^s Glycerine Tonic Comp. 

THE PURDUE FREDERICK CO, 135 CHRISTOPHER ST, NEW VORK 

Please mentjon Ahnals or Sorcery when writing advertisers 
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MORRISON ’S nexs5 BONE DRILL 

wi?e'd«lir especially designed to accommodate Kirsclmer 
wire drills Reciprocating chnck action eliminates winding of 
tissues on the wire Chuck and carnage are through drilled so 
that reserve wire is earned in the shaft and may be fed through 
chuck as desired. Optional sliding guide allows any bone to be 
penetrated with two settings of the key-tightened chuck Drill 
also accommodates standard twist driUs or diamond point drills 

No 1775 Jlorrison’s Bone Drill witli six assorted drill points 
PRICE $28 00 

Dr. Morrison’s LOCK BOLT 

Dr Morrison’s Lock-Bolt lias proved eminently satisfactory in treat- 
ing fractures of the femoral neck Tins bolt locks into the Lad frae- 
ment so firmh that the reduced fractured surfaces of the neck mav 
be impacted secuiclj' and permanently together ■ ^ 

Fir 1-SliOtting slollcd end vutli lovers folded willim slot Bolt is ' 
in‘-ertcd in this position « 

'"‘‘mber screwed down, winch forec:, levers 
out of slinft and locks them in n transverse position 
Tig 3— Internal member “A” hos been withdrawn The levers are then 
^ lutomaticully folded over the end of the bolt, as the bolt is’ extracted 

* No 1602 PRICE $8 50 

For Sale Only Through Surgical Supply distributors 

J. SKLAR MANUFACTURING CO. Brooklyn, n.y 
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Loeser's Intravenous Solution 

of 

Iron and Arsenic 


A sterile standardized solution containing 64 milligrams of Colloidal Iron Cacodylate 
in 5 cc hermeucally sealed ampoules. 

Hemotonic therapy is no longer empirical treatment Recent investigations have firmly cstab- 
hshed the rationale of Iron therapy. 

Post surgical anemias oflEcr exceptional opportunity for demonstrating the more effective and 
sacntific method of therapy. Prompter and more certain results arc assured. 

' Literature on Request 

LOESER LABORATORY, Inc. 

/ 

! 

22 West 26th St. New York Qty 
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A LUCKY BREAK 




I T’S a lucky break for tbe patient 
when the surgeon decides to oper- 
ate under NEOcame. 

NEOcame is the Spinal Anesthetic 
which Lahat used for 17 years without 
a death It is especially indicated for 
poor surgical risks because of its ex- 
tremely low toxicity. 

Many important hospitals insist 
upon use of NEOcame for Spinal 
Anesthesia. This is due to the fact 
that leading surgeons have discovered 
that this drug is not only the least toxic 
of any employed for the purpose, but 
also the simplest and safest 


abdominal relaxation resulting in a 
smoother operation. In addition, it 
contributes to quicker recovery ivith 
minimum shock and nausea 
Technique is exceedingly simple 
assuring satisfactory anesthesia The 
spinal flmd is allowed to drop directly 
mto the NEOcame ampoule, dissolving 
the pure crystals, and then slowly in 
jected with or without barbotage 
Supplied in ampoules of 0 05, 0 08, 
0 10, 0 12, 0 15, 0.20 and 0 30 Gm., in 
boxes of 10 ampoules. 

Write today for new pampUel sum- 


Spmal Anesthesia with manzmg recent valuable papers on 
V NEOcame affords perfect Spinal Anesthesia 

E^AI N E ANGLO-FRENCH DRUG C0.(U.S.A.} INC. 

f— ^ 1 270 Broadway New York, N. Y. 


FOR SPINAL ANESTHESIA 
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ADETEGIVE I 
ON THE JOlr 



Extremely accurate electro-metric 
chemical testing for soluble alka- 
lis in the glass constituents of the 
Saftiflask set-up, by means of the 
detecting glass electrode Another 
example of the infinite care which 
surrounds production of solutions 
m Saftiflasksi 

Yes, ;;; addition to the testing of the 
solutions in Saftiflasks — testing chemi- 
cally, biologically, physiologically — even 
the container constituents themselves are 
chemically tested' And it is a matter of 
interest that Cutter research workers are 
able to detect minute traces of soluble 
alkali in glass in much smaller fractions 
than have ever been reported in published 
literature 

The reason for this extreme, uncom- 
promising precaution is the fact that solu- 
tions in Saftiflasks are produced in a gov- 
ernment-licensed biological laboratory In 
such a laboratory it is just habitual to do 
things that way — to take no chances 

Unlike biologicals, dextrose solutions 
are not government-licensed But biologi- 
cal workers know that any product in- 
tended for intravenous injection — licensed 
or not — must be safe 

In prescribing solutions in Saftiflasks 
you avail yourself of the skill and experi- 
ence of a government-licensed biological 
laboratory — one of the oldest biological 
laboratories m America Cutter Laborator- 
ies, Berkeley, Calif 
and 111 N Canal St , 

Chicago (U S Gov t 
License No 8) 


Cutter 
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DOUBLE LUMEN TUBES FOR 
SMALL INTESTINAL INTUBATION 


AS USED BY T GRIER MILLER, M D., and W. OSLER ABBOTT, M D 


See Surffcrj G>nccDlojr> and Obstetrics* April 1938 


This double channel tube principle is used for 
three special purposes First for treating and diag- 
nosing obstructive lesions of small intestines 
second for controlling patient with intestinal ob 
struction by enabling him to feed yet to draw off 
residue above point of blockage third for use 
after gastro enterostomy 

The lumen used for suction may also be used for 
the injection of barium sulphate suspension in 
making roentgenological studies of small intes- 
tinal lesions P-9v40 

Circular describing the above Instrument sent on request 

P9140 — Miller-Abbott double lumen tube 



$7 50 
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Tuberculosis Sanatorium Emergency Tracheotomy 
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YEOMANS’ 

PROCTOSCOPE 

Yeomans Procioscopc 
(Catalogue No 293) com 
plete with 10 X Yq tube 
and obturator, light car 
ner conducting cord lens 
cap lamp end inflation 
bulb without case $35 00 


The Yeomans Proctoscope consists of a tube 10 inches long with a working 
length of 8 inches graduated in eight one inch divisions Its distal end 
IS slightly oblique and the proximal end is fitted with a targe flange having 
a milled edge A small segment is cut from one side to prevent rolling 
An auxiliary tube to accommodate a light carrier perforates the flange 
and |Oin$ the mam tube at an angle 

iiiummatfon is direct and is obtained from a small powerful olectnc bulb 
covered with a capsule holding a piano convex lens so set that the col 
leefed rays are refracted at a compensating angle to the light earner 
The light earner fits accurately into the auxiliary tube by means of a conical 
fitting so that only the lens pro|ects into the mam tube Therefore all 
the rays are focused at the distal end The vision of the observer and 
the path for the introduction of the instruments for examination local 
application or operation ere always clear there being no obstruction 

A lens cap closes the proximal end of the proctoscope tube and con 
tarns a glass window which magnifies the illuminated field at the distal 
end of the tube Fastened to the side of this lens cap is a nipple which 
provides for the attachment of a hand bulb to inflate the bowel The 
conical fittings of the lens cap and light carrier prevents the escape of 
air when pneumatic pressure is applied The obturator has an olivary tip 
which facilitates the introduction of the tube The tubes are made in 
various sues 

Proctoscope Tube 10 inches long (8 inch working length) % 
meb in diameter 

Proctoscope Tube 12 inches long {(0 inch working length), % 
inch m diameter 

Infant Proctoscope Tube 10 inches long (8 inch working length) 

Vl inch m diameter 

Sigmoidoscope Tube 14 inches long (12 inch working length) 

Ya ‘"ch m diameter 

The same light carrier fits ail the above tubes In practice if will be 
found that the most useful sire which will fill the requirements in the 
majority of cases is the 10 inch by % inch tube (8 inch working length) 

The entire instrument may be earned in the physicians bag and for this 
reason it is supplied without a case All parts of the instrument which 
come m contact with the patient may be sterilired by boiling 


ESTABLISHED IN t900 
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AVERTIN 


WITH AMYLENE HYDRATE 
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loH 


• Every year witnesses a sub 


stantial increase in the use of 


,<fsi Avertin with amylene hydrate 


The accompanying chart pre 


. — — ' sents striking evidence of the 

continued confidence of anesthetists and surgeons in this 
basal anesthetic agent, as attested by the progressive 
increase in its use since the commercial introduction m 
1930 In the last eight years more than 1000 publications 
have appeared dealing with practically every feature of 
its application in general surgery and the specialties This 
includes reports from many of the outstanding medical 


institutions in America 


Avertin 'with Amylene Hydrate 
IS supphed in bottles of 25 cc 
and 100 cc , each 1 cc con 
taming 1 Gm of Avertin and 
0 5 Gm of amylene hydrate 


Free on request Pamphlet on Avertin 
with Amylene Hydrate containing de 
tailed information including discus 
Sion of contraindications 


WINTHROP 


AVERTIN 


Reg U S Pat OH & Canada 


Brand of TRIBROMETHANOL 


WITH AMYLENE HYDRATE 


Basal Anesthelic 


Accepted by Council on Pharmacy and Chemistry 


ol the American Medical Association 


WINTHROP CHEMICAL COMPANY, INC. 


Pharmaceuticals of merit for the physician 


NEW YORK, N Y. WINDSOR, ONT 


Factories Rensselaer, NY — Windsor, Ont 
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A NEW Contribution 
to Surgical Antisepsis 

The development of zephiran, an antiseptic constructed on an 
entirely new chemical basis, offers a definite advance in operating room technic 
Because Zephiran contains no phenol, no iodine, mercury or other heavy 
metals, it is free from the recognized disadvantages of compounds containing 
these substances 

That it IS superior to them in many ways is shown by extensive clinical 
tests* which demonstrate many distinguished properties 


Bactericidal Efficiency. Established as a cutaneous disin- 
fectant by taking full thickness biopsy specimens of the skin 


Rapidity of Action. Test organisms were completely destroyed 
within less than one second, whereas other products tested failed to 
destroy them completely within 5 minutes 


Lack of Skin Irritation No immediate irritation or cumula- 
tive effects following prolonged repeated use as an arm soak after surgical 
scrub 


*Surg Gyn &Obst 
67 683 688 Nov 
1938 

Am J Ophth 20 
1087 Nov. 1937 

Am J Surg 39 
607 Mar 1938 


Detergent Action Marked in emulsifying the cutaneous fats 
and loosening desquamating epithelium 


Cutaneous Tolerance. Demonstrated in preoperative use on 
skin and mucous membrane in 2,000 cases 

Skin Left Soft and Supple. No chapping of skin during 

cold weather No brittle nails 


RECOMMENDED FOR Preoperafrve Sfc/n ond Mucous Membrone Dfjrnfecf(on • Disinfection of Surgeon s Hands 
Eye Antisepsis • Antisepsis of Skin and Deep Tissue Infections 
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JUSTRITE 

MICHEL WOUND CLIPS 

for Ideal Wound Closure 

JUSTRITE BENDING STRENGTH — firm 

enough fo work with and soft enough so that only 
normal pressure is necessary 

JUSTRITE ALLOY OF METAL — a carefully 
chosen non-rusting alloy always uniform 
JUSTRITE SHARP POINTS — are placed at 
an angle to pierce and hold only the superficial 
skin No bleeding or discomfort Wounds heal 
quickly Justrite is the ideal clip for skin suturing 
by the Michel Method 

Circular on request 

Over 350 surgical and hospital supply deale s in U S A 
have JUSTRITE CLIPS in stock 
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F I VE - O 

CATGUT 


FIVE-O CATGUT (ooooo) differs 
from any material previouslv produced in 
fineness of size — coupled ith exceptional 
strength, gradual absorption rate, and free- 
dom from reaction 

It \\ as developed in connection with the 
studv of problems in the approximation of 
delicate or membranous tissues, conducted 
by Doctors John O Bower, John C Burns 
and H A Mengle at Temple University, 
and presented at the 1938 convention of 
the American Medical Association 


In the gastro-intestinal and biliar\ tracts 
and in similar structures, Pne-O Catgut 
offers the follow mg advantages — close and 
accurate spacing of sutures with better 
apposition and hemostasis — a marked 
reduction in trauma — prolonged retention 
— rapid structural consolidation through 
minimal tissue reaction 

It IS available in 28-inch lengths with 
straight or half-circle Atraumatic needles, 
and in the standard 60-inch length without 
needles Boilable and non-boilable 


DAVIS & GP:CK, INC, BROOKLYN, N Y 




J^&C. gSuta/uA 


Thermo-flex Catgut 


T he non-boilable variety of D&G 
Kalmcnd Catgut It possesses the 
maximum practical flexibility without loss 
of other equally essential qualities It is 
subjected to rigorous heat sterilization in 
the manufacturing process It is free from 
oils and will not slip at the knot Its mois- 
ture content is normal so it is free from 
the progressive deterioration in strength 
typical of water-logged catgut 


1405 Plain Catgut 
1425 lo-Day Chromic 
1445 20 -Day Chromic 
1485 40 -Day Chromic 

Sizes 4-0 000 00 


approx 5' 

“ 5 ' 

" S' 
“ 5 ' 


Package of 12 tubes of a kind 

Claustro -Thermal Catgut 


3 4 

$3 60 



T he boilable variety of D&G Kalmerid 
Catgut It possesses ALL the advan- 
tages and high safety factors which should 
be identified with this type of catgut It is 
steiili/ed by the Claustro-Thermal method, 
wheiein heat, at temperatures lethal to 
the most resistant organisms or spores, is 
applied after the tubes are sealed Its sta- 
bility IS such that the tubes may be boiled 
or autoclaved any number of times without 
injury to the sutures 


1205 Plain Catgut 
1225 10 -Day Chromic 
1245 20 -Day Chromic 
1285 40 -Day Chromic 

Sizes 000 00 


approx 5' 

“ 5 ' 

“ 5 ' 

“ 5 ' 


Kal- dermic Skin Sutures 








Ti?f»uo ncy 

B I H r tfar 

EfZj " 




kAl PCPMiC 

.^kfn S nUi r 



A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It IS uniform in size, non-irritating, and of 
distinctive blue color Boilable 


SUTUKB LENCIH DO/IN 

n 


550 Without Needle 120" ^3 60 

953 With Full- Curied Needle 20" 3 00 

954 With Half-Cur\ed Needle 20" 3 00 

Sizes 000 (fink) 00 (mkuium) O (coakse) 

852 Without Needle 40" 1 80 

Sizes 8-0 6-0 4-0 000 00 o 

In packages of 1 2 tubes of a kind and size 


I 


Kal-dermic Tension Sutures 

DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 

^0 SUTURE LENCTH UO/KN 

555 Without Needle 60" 53 60 

855 Without Needle 20" 1 80 

Sizes I 2 

(fine) (mkoium) 

In packages of 12 tubes of a kind and size 


3 4 

(coarse) (UKIRA coarse) 


(M 


BiMoa Gat 


Ribbon Gut 




1234 

Package of 12 tubes of a kind $ 3 

DISCOUNl S ON OU^NIlIIbS 


A bsorbable nbbon of animal intestinal 
■-tissue for hernioplasty, urethroplasty, 
nephropexy, nephrotomy wound closure 
and othei situations where broad suppoit 
IS desired In glass tubes, heat sterilized 
Length 18 inches, width %-inch Boilable 

fiO IJO/KN 

20 Plain Without Needle $3 60 

30 Chromic Without Needle 3 60 

34 '/^-Circle, Vb" Taper Point Needle 4 20 

35 Vi-Clrcle, l%" Taper Point Needle 4 20 

38 '/2-Clrcle, 2" Cutting Point Needle 4 20 

In packages of 12 tubes of a kind 
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Kalmerid Kangaroo Tendons 

G enuine tendons selected for uni- 
formity and strength Chromicized to 
resist absorption in fascia or in tendon for 
approximately thirty days Tendon lengths 
vary from i 2 to 20 inches Two varieties 
Boilable and Thermo-flex (non-boilable) 

NO 

370 Thermo-flex (non-hoilable) 

380 Claustro -Thermal {boilable) 

Sizes O 2 4 6 8 16 24 

Package of 12 tubes of a kind $3 60 


Kangaroo Bands 



K almerid kangaroo tendons with a 
flattened area in the center, for the 
surgical treatment of fractures Prepared 
with flattened areas in the following lengths 
4'/2, 5'/2, and 6V2 inches 

NO 

378 Thermo-flex (nori-botltible) 

Package of 12 tubes of a kind $4 20 


Emergency Kit Sutures 


T hreaded on half-curved or full- 
curved eyed needles with cutting edges 
for skin, muscle, or tendon Boilable 




^ Cmer < 0 h r r 



WITH HALF-CURVED NEEDLES 

NO LENGTH t»lZFs 

904 Plain Catgut zo" 00 to 3 

924 20-Day Chromic Catgut 20" 00 to 3 

954 Kal-dermic zo" 000,00,0 

964 Horsehair two 28" strands 00 

974 White Silkworm Gut two 1 4" strands o 
984 White Twisted Silk zo" 000,0, 2 

900 Assorted Catgut, Silk, and Kal-dermic 



LMirrjJt noN 



^ — I/- 


a#i 



WITH FULL-CURVED NEEDLES 


903 Plain Catgut zo" 00 to 2 

923 20-Day Chromic Catgut zo" 00 to 2 

953 Kal-dermic zo" 000,00,0 

963 Horsehair two 28" strands 00 

973 White Silkworm Gut two 14" strands o 

983 White Twisted Silk zo" 000,0,2 

930 Assorted Catgut, Silk, and Kal-dermic 


Package of 12 tubes of a kind $3 OO 


Unabsorbable Sutures 



SUUworn* Gul 




NO 

350 

Celluloid - Linen 

LENGTH 

60" 

bl/LS 

000, 00, 0 

360 

Horsehair 

168" 

00 

390 

White Silkworm Gut 

84" 

00, 0, I 

400 

Black Silkworm Gut 

84" 

00, 0, I 

450 

White Twisted Silk 

60" 

000 to 3 

460 

Black Twisted Silk 

60" 

000, 0, 2 

0 

CO 

White Braided Silk 

60" 

00,0, 2, 4 

490 

Black Braided Silk 

60" 

00, 1,4 


BOII ABLE 


Package of 12 tubes of a 

kind 

^3 60 


DISCO UNIS 


Other D&G Products 

I N addition to the foiegoing a wide variety 
of suture-and-needle combinations is 
available for intestinal, thyroid, tonsil, eye, 
haielip, cleft palate, plastic, nerve, arter) , 
obstetiical, circumcision, ureteral, renal, 
and dental surgery 

A complete list of sizes, lengths, needle 
combinations, etc will be supplied on re- 
quest Also information on minor sutures, 
umbilical tape, and Kalmerid germicidal 
tablets, potassium -mercu lie -iodide 

ON SiJJAN I n Its 


DAVIS A GECK, INC , 217 DUFFIELD STREET, BROOKLYN, NEW YORK 
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G ILBERI us ANGLICUb is irecl- 
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IMPORTANT ANNOUNCEMENT 
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Amidopyrine has been removed 
from the formula of Allonal 

Alloual, tlie Roche hypno-analgesic, was originally composed of allyl-isopropyl- 
barbitunc acid 'Roche’, as the chief ingredient, and amidopyrine Notmthstanding 
tlie comparative rarity of cases of agranulocytosis correctly or incorrectly ascribed 
to amidopyrine ive have decided to replace amidopyrine ivith acetphenetidin Inci- 
dentally, we found after extensive preliminary trial that the acetphenetidin stepped 
up the hypnotic property of the barbituric ingredient so that Allonal noiv is better 
than ever as a substitute for morphine in its role of combination pain-reliever 
and sleep-producer. 

The neiv improved Allonal has been thoroughly distributed among -wholesale 
and retail druggists Although a few druggists may not yet have the new stock, 
the chances are that your prescriptions for the new Allonal can readily be filled at 
your neighborhood drug store From now on you need have no qualms as to a 
possible agranulocytic reaction when prescribing Allonal There has never been 
adequate e-vidence that acetphenetidin is capable of producing agranulocytosis 

Samples to physicians on request 
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ROCHE PARK, NUTLEY, N. J. 
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Time has seen the introduction of many new 
anesthetic agents, but prolonged experience has shown that ether 
IS still the safest — most adaptable — most widely used anesthetic 
agent 

The House of Squibb pioneered in ether production Today, as 
always, it makes ether for anesthesia only The production of 
Squibb Ether is controlled by unerring, sensitive, automatic de- 
vices It IS the only ether packaged in patented copper-lined con- 
tainers to protect its purity 

The fact that Squibb Ether is used in over 80% of American 
hospitals and in millions of cases every year is an indication that 
surgeons and anesthetists have confidence in its purity, potency, 
and safety — a confidence born of experience 

Fo) htetatme turtle to Anesthetic Dtvtston, 

E R Sqmbb & Sons, 743 Fifth Ave , Netv Yotk 
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ACUTE HYPOTENSION 


For rapid and sustained elevation of the 
blood pressure in acute hypotension irom 
trauma, hemorrhage, anesthesia (particu- 
larly spinal), surgical shock and similar 
emergencies a number of distinct advan- 
tages are afforded by the use of 

One Per Cent Sterile Solution of 

NEO-SYNEPHRIN 

HYDROCHLORIDE 

(l'»o\o alpha hjclroxj beta methyl amino 
3 hydroxy othylbenzeno hydrochloride) 

Administered subcutaneously in doses of 
0 5 cc (average) Neo-Synephrin Hydrochlo- 


ride produces a rapid and sustained rise in 
blood pressure Compared with epinephrine 
or ephedrine, it has a wide margin of safety 
and Its effectiveness is not appreciably 
diminished upon repeated injection Its ac- 
tion IS both rapid and lasting 

Used prophylactically in conjunction with 
spinal anesthesia, Neo-Synephrin Hydro- 
chloride prevents the usual fall in blood 
pressure 

Supplied in rubber-capped 
vials containing 15-cc of a 
sterile 1% solution 
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FREDERICK STEARNS & COMPANY 
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NEW YOKE 


KANSAS CITY 

WINDSOR CANADA 
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SYDNEY AUSTRALIA 
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X3 -R-O TC-BlOTP-VN 




SCWtavHO & GLPkTl \NC 
VOAO. &T O 


TKe high professional regard that Urotropm 
has enjoyed for almost half a century is the 
success story of a urinary antiseptic that, used 
properly, has often proved effective where other 
measures failed Urotropm is the S & G 
^ brand of methenamine Every Urotropm tablet 

IS embossed with the Schermg & Glatz Quality 
Mark, to assure obtaming what you prescribe, 
and protected by sanitape agamst contamination 
and detenoratmg influences 

Supplied m 5.gram tablets, 30 m a box, m 
gram tablets, 20 m a box Also m bottles of 50, 
100, 500 and 1000 tablets A request on your 
letterhead will bring you a trial supply 

UPOTPOPIN 

y The name by which methenamine was introduced into medicine 


SCHERING & 

113 West IBtJi Stieet 


GLATZ, INC 

New I'oik City 
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FOR SHARPLY DEFINED SKIAGRAMS 

# Lipiodol, the original French lo- acteristic odor of iodine Titration is 
dized oil, provides 40 per cent iodine not necessary 

by weight, in chemical union with Lipiodol is relatively nontoxic and 
poppy seed oil Together with this nonirritating, it is well tolerated, even 
adequate amount of radiopaque iodine by delicate tissues 
It offers a valuable safety factor Since Physicians and technicians are in- 
it contains no chlorine, deterioration vited to send for the brochure “Lipio- 
due to iodine separation is readily dol in Radiologic Diagnosis” (second 
noticeable through the development edition) which presents the uses of Lipi- 
of a dark brown color and the char- odol and the technic recommended 

E Fougera & Co , Inc , 75 Varick St , New York 
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Deknatel Silk 


‘‘For Every Type of Surgery’ "" 

IMndc from scJeclod thrown silk, braided, impreg- 
nated with a special formula treatment to make it 
moisture and serum proof Deknatel Surgical 
Silk IS standard procedure with many hospitals and 
surgeons Its use decreases tissue reaction, avoids 
faulty union and pre\ents wound disruption Every 
batch bacteriologically tested 18 days’ minimum 



• Non Cnpillsry 
•Non Oxldltlng 
•Non Culture Medium 
•Non Slipping 
•Non Irrltallng 
•Inereaied Tensile Sirengih 
•Slcnlizeble — Repeatedly 
•Easily Manipulated 

•12 Sites 

• Made in U S A 


Write for Samples 


DEKNATEL 

QUCLNS VILLAGE (L I ), NEW \Oniv 


HARVARD MEDICAL SCHOOL 
COURSES FOR GRADUATES 

SURGICAL TECHNIQUE 

June 19-30, inclusive 

By Dr Elliott C Cutler and 
Dr Robert Zollinger 
at the Peter Bent Brighim Hospital and 
Harvard Medical School, Laboratory of 
Surgical Research 

Intensive practical instruction in surgical 
technique 

Fee, S200 Attendance limited 

Apply to Assistant Dean 
Courses for Graduates 

Harvard Medical School 
Boston, Massachusetts 


GRAY’S GLYCERINE TONIC COMP. 

(Formula Dr John P Gray) 

Descnptton A palatable tonic of broad application 

ConsMuents Tincture Gentian Tincture Taraxacum 

Phosphoric Acid Glycerine, CP 

Sherry Wine Carminatives 

The quantitative formula will be sent to Physicians upon request 

Uses For the stimulation of appetite and digestion, m post-operative con- 
valescence and convalescence from debilitating diseases, as an adjunct in 
the treatment of simple coughs and colds, in the treatment of invalids and 
the aged whose primary care is essentially medicmal 

A palatable vehicle free of most incompatibilities 

Dosage Children— teaspoonful before meals 
Adults — 2'4 teaspoonfuls before meals 

For Coughs administer without dilution— otherwise with or without 
water as desired 

How Supplied Bottles of 6 oz and 16 oz 


THE PURDUE FREDERICK COMPANY 


135 Christopher Street 


New York City 
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PLATE NO 92 


Operations on Biliary Tract (No. i) 


SUTURE OF THE COMMON DUCT AFTER REMO\AL OF STONE 
Ut-ilizin<^ st^ 



ID) 


Partly severed 
(Me Arthur) 

-Catheter 


Simple 

thra- 

and- 

thra 


REPAIR OF INJURIES TO DUCT 
(with or without draiua'^e) 


Punsc- 

Striri'^ 

(Mayo 

Rohson) 



Completely severed 
(Kchr) 


, end turned f ^ E 

ihacK 


Partial stricture 
( HemeKe-MiKulicT; 

principle) 


F 




k 
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Catheter extends 
into duodenum 


■)?, 

% 

'j 


suture of 
posterior 
wall 
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Ji 

II 


f' 

t' 


f 




suture of 
anterior 
wall 


V 




Tests m live tissue are a vital part of the search for ever better and better formulae for 
surgical suture production, earned on constantly in the Johnson & Johnson Labora- 
tories Hundreds of animal implants are made yearly, and complete case histones kept, 
by our own scientists to develop methods to serve the increasingly rigid demands of the 
surgical profession The quest for greater adaptability and uniformity is unceasing 
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JOHNSON & JOHNSON, NEW BRUNSWICK, N J , CHICAGO, ILL 

MANUFACTURERS OF SURGICAL SUTURES SINCE 1887 
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IODIZED Catgut 

SILKS, LINENS 
& SPECIALTIES 


Non-Iodized Catgut 

SUTURES with 
Dulox NEEDLES 


■p&'imiii- ike uie. ol jjme 44^^ 

C. DeWITT LUKEIVS CO., St. Louis, Mo. 


SINCE 1904 


MANUFACTURERS OF QUALITY SUTURES EXCLUSIVELY 
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SEGMENTAL PNEUMONECTOMY IN BRONCHIECTASIS 

THE LINGUEA SEGMENT OF THE LEFT UPPER LOBE 

Edward D Churchill, MD 
Boston, Mass 

AND 

Ronald Belsey", F R C S 

London, England 

FROM THE THORACIC CIIMC 4ND SDROICIL SER\ ICES OF THE VASSACRCSETTS GENERAL HOSPITAL, BOSTON, ALAS3 

A NEW chaptei in surgical anatomy dedicated to the detailed structure 
of the lung has been opened by the operative surgery of bronchiectasis and 
a more precise stud} of the pathology of that disease Solely as a concession 
to operative technics, the lobe has been considered the surgical unit of the 
lung The veiy name of the opeiation of lobectomy indicates the general ac- 
ceptance of this concept 

A lobe IS merely a segment of lung bounded by more or less constant and 
complete external fissures It has been the convenience of these fissures 
rather than the undei lying pathology that has defined the areas for pulmonary 
lesection A lobe of the lung, however, is in reality made up of a cluster of 
bronchopulmonaiy segments 

Greater precision in diagnosis and opeiative technic now indicates that 
the bronchopulmonary segment may replace the lobe as the surgical unit of 
the lung This concept is developed m presenting the diagnostic and surgical 
aspects of the lingula segment of the left uppei lobe The basic principles of 
the concept, hoY ever, transcend the importance of this one bronchopulmonary 
segment and their wider application will be referred to briefly 

Bronchiectasis is frequently limited to one oi moie bronchopulmonary seg- 
ments within a lobe, the lemainder of the lobe being normal It also tends 
to be primarily multilobar in its distribution In a series of 86 cases of 
bronchiectasis operated upon by one of the authors (E D C ) at the Massa- 
chusetts General Hospital, the disease was limited to the confines of a single 
lobe in only 20 per cent This characteristic of the disease provides a ra- 
tional basis for proposing the resection of diseased bronchopulmonary seg- 
ments from several lobes, if necessary, rvith the conservation of normal lung 
segments, rather than continuing with the removal of entire lobes as unit 
structures This principle finds particular application in early cases of bronch- 
iectasis and those with a bilateral distribution 

An accurate appraisal of the extent and distribution of bronchiectatic 

Submitted for publication October 13, 1938 
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aieas lequiies piecision in the technic and interpretation of lipiodol bronch- 
ogiaphy and insistence upon complete visualization of not only the mam 
bionchi but of eveiy secondaiy and teitiaiy blanch bronchus as far as its 
finei ramifications Such detailed study is essential in nearly every case if 
a piactical woiking basis is to be established for eradication of the disease 
by surgical methods 

Satisfactory surgical lesults m bronchiectasis can be achieved by the re- 
moval of all diseased segments of lung tissue, but the removal of a single 
lobe 111 a case of multilobar disease can lead only to disappointment unless 
the opeiation is undertaken as a palliative rather than a curative measure 
A failuie to delineate the complete pattern of the disease before the operation 
IS the fiist step tow aid unsatisfactory operative results 

In our expel lence, bionchiectasis usually has reached its full extent and 
distiibution at the time the diagnosis is made The concept that bronchiectasis 
spieads insidiously from lobe to lobe bas leceived undeserved support from 
the foituitous demonstiation of dilated bionchi by incomplete bronchograms m 
vai3ung poitions of the lung at different examinations In rare instances a 
spiead of bionchiectasis has been observed, usually as a sequel to an acute 
pneumomtic episode In geueial, however, the anatomic pattern of the disease 
lemains static ovei long periods of time although the symptoms are notori- 
ously subject to variation Any attempt to explain an unsatisfactory surgical 
result on the basis of postopeiative extension of the disease appears contrary 
to the obseived facts of pieopeiative pathology 

A recent suivey of the Massachusetts Geneial Hospital cases revealed 
that the lingula is also involved sufficiently to demand resection in at least 
8 o per cent of the cases of bronchiectasis of the left low'er lobe, the most 
common site of the disease The disappointing clinical results of some lobec- 
tomies can be explained by the failuie to appreciate this high incidence and 
the peipetuation of cough and sputum attiibuted to lesidual disease m an 
unresected lingula The lingula piocess of the left upper lobe stands, theie- 
fore, as an anatomic entity of great practical significance 

The Snifacc Anatomy of the Lingula — It has been suggested by Nelson® 
that each lung is normally composed of four lolies Upper, middle, low^er and 
doisal The evidence piesented m support of this suggestion depends upon 

* The “dorsal lobe” is the sj non> m for the apical portion of the lower lobe It is 
supplied b3' the first dorsal branch of the loiver lobe stem bronchus, arising opposite the 
middle lobe bronchus on the right, and i to 2 cm below the upper lobe bronchus on the 
left The arterj^ to the dorsal lobe arises from the inferior of the Uvo mam divisions of 
the pulmonarj arterj, close to its origin, and passes downward and medially, posterior 
to the mam stem bronchus The vein from the dorsal lobe drains into the inferior pul- 
monary vein (Fig 5) Well developed fissures between the dorsal lobe and lower lobe 
proper are seen occasionally, and not infrequently the plane of cleavage is indicated by an 
incomplete horizontal fissure at the level of, or below, the fissure between the middle 
lobe and the upper lobe This fissure is seen more commonly on the right side than on the 
left, especially m the lungs of children Deve® records a well defined fissure m 20 out of 
180 lungs examined Levitin and Brunn" have also described the two major broncho- 
vascular segments that make up the lower lobe, with particular emphasis on the embryology 
and roentgenologic appearance 
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SEGAIEKTAL PNEUMONECTOMY 


(i) The demonsti ation In dissection of foiu majoi bronchoi asculai segments 
in each lung, and (2) the not infieqiient occurrence of rudnnentar} fissures 
constant in position but not in degree of deielopinent subdniding the lung 
into foul lohes Each lobe possesses an independent bi onchus and blood sup- 
ply and IS sepal ated tioin the adjacent lobes In eithei a complete or partial 
fissure, 01 b} an aiascular plane of cleaAage acioss nhich no lasciilar com- 
munications aie encountered until the hiliim is appioached 

For desenptne pin poses the lingula process ma^ be consideied as the 
homologue of the light middle lobe although embi \ ologists arc not unani- 
mous m accepting this designation It occupies a conespondmg position 
but. nheicas the fissure betneen the light uppei and middle lobes is usiialh 
nell clcA eloped, this is uncommon on the left side 



Fig I — \ormnl huiuin left Imii; -.liowinp well (k\ eloped fi'-Mirc lictwceu the upper 

lobe utid the hneuH 


Elgin e I demonstrates a left lung in nhich the fissuie betneen the upper 
lobe and lingula is Axell developed except posteriorly, a riidimentaiy dorsal 
lobe fissuie is also present m this specimen When the fissuie beti\een the 
left uppei lobe and lingula is not well developed its position is indicated b\ 
a notch on the anteiior maigin of the lung The fissuie is commonly moie 
pionoiinced on the mediastinal than on the costal surface of the lung (Fig 2) 
Tlie lingula, vhen tiell developed lesembles the iiglit middle lobe in shape 
and exhibits a qiiadi ilateral mediastinal surface, a semielhptical inienoi 01 
mteilobai siiitace and a tiiangulai anterolatei al 01 costal siiitace A promi- 
nent iidge 01 “frenum sepaiates the mediastinal and inferior surfaces and 
extends up^\ard and back\\aid to the hilum In the posterior end of this iidge 
aie situated the hi onchus and blood ^essels siipphing the lingula 

Ho^elacque cf al^' ha\e lepoited tvo cases of tiilobar left lungs and 
Cliiaii- anothei in vhich tlie exti apiilmonan coiiise of the lingula bronchus 
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leseinbled that of the right iniddle lohe hronchus, having an independent 
origin from the left lowei lohe stem hronchus 

The Lmgida Bi onclnis ~T\\t anatomy of the lingula hionchus was de- 
sciihed hy Ewart, m 18S9, in his monograph on the hionchi and pulmonaiy 
hlood vessels Ewart lefeired to the lingula as the “caidiac lohe,” and on the 
evidence of dissections and hionchial casts desciihed a “cardiac stem 
hionchus” arising from the mfeiior aspect of the upper lohe hronchus about 
1 cm from its ongin, dividing after a 2 to 3 cm couise into anterioi and 
posterior cardiac branches, the anteiioi again dividing into medial 01 steino- 
cardiac, and lateral 01 maminaiy cardiac branches Furthei subdivisions were 
described in detail 

The lingula hronchus arises fiom the mferioi aspect of the left uppei lohe 




L 

A B 

Tig 2 — Normal human left lung showing the lingula fissure well developed on the 
mediastinal surface and the characteristic notch on the anterior border of the lung 
The lingula bronchus has been dissected to demonstrate its origin from the upper 
lobe bronchus and its bifurcation 

bronchus i to 2 cm from its oiigin and luns downward and forward It 
terminates by division into two branches, an anterolateral and a posteromedial 

(Fig 3) 

In our own mateiial, consisting of dissections of the human lung and 
lipiodol bronchograms, certain minor variations m the mode of origin of the 
lingula hronchus and the axillary branch of the uppei lobe bronchus were 
encountered Figure 4A repiesents the more common arrangement Occa- 
sionally the lingula bronchus and the axillary branch of the upper lohe 
bronchus arise by a common stem from the mam upper lobe bronchus as 
demonstrated in Figuie 4B Variations are also encountered in the distance 
of the orifice of the lingula bronchus from the orifice of the uppei lobe 

484 



Volume 109 
Number 4 


SEGMENTAL PNEUMONECTOMY 


bronchus, and in the length of the lingula bronchus proximal to its first 
division 


The Blood Supply to the Lingida — The branch of the pulmonary artery 



I'lG 3 — Diagrammatic representation ot the normal bronchial tiee (A) Uight 
lateral view (B) Anteroposterior view (C) Left lateral view (Ap ) Apical division 
of the upper lobe (Ax) Axillary division of upper lobe (P) Pectoral division of 
upper lobe (D) Dorsal division of upper lobe (L) Lingula bronchus (M) Right 
middle lobe bronchus (D L ) Dorsal lobe bronchus ( A B ) Anterior basic div ision of 
the lower lobe (AxrB ) Axillary basic division of the lower lobe (P B ) Posterior 
basic division of lower lobe 

the origin of the upper lobe bronchus, behind which it luns downward and 
laterally, continuing its course lateral and slightly posterior to the lingula 
bionchus (Fig 5) The mam arteiy divides into two blanches vhich follow 
closely the two primary divisions of the lingula bionchus, the artery accom- 



A B 

Fig 4 — Diagrammatic representation of variations in the 
mode of origin of the lingula bronchus and the axillary division 
of the upper lobe bronchus The arrangement shown m A is 
the more common 

panymg the postei omedial division descending antenoi to the anterolateral 
branch bionchus The lingula veins run m a plane anteiior to the bionchi 
and arteiies, and diain into a mam vessel running medial and slightly anterior 
to the lingula bronchus to join the inferior pulmonary vein At the hilum of 
the lingula the vein, the bronchus and arteiy are encountered, m that order, 
dissecting laterally from the mediastinum 
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E'l pel uiioital Dchiieatious of the Luigula Segment — Injection expeii- 
ments were undei taken to determine the projection areas on the suiface of 
the lung- of the hi onchopiilinonai y segment supplied by the blanches of the 
lingula bionchus In the first senes of noimal human lungs, the mam lingula 
bronchus, and in the second senes, one of the two pnmary di-visions were 
injected under pressure with a viscid solution of old roentgen films m acetone, 
coloied with anilme-black dye The advantage of this solution as an injection 
matenal lay m its tendency to haiden into a solid mass, allowing the injected 
bronchopulmonaiy segment to be dissected fiom the remaining lung tissue, 
and Its shape and relations to be determined Figuie 6 demonstrates the 
typical appeal ance of a normal lung following injection of the mam lingula 
bionchus and inflation of the remaindei of the lung, and shows the area of lung 



A B 

Fig 6 — (A) Injection of the nnin hnjruH bronchus of t nornnl left lung to demonstrate 
the nhole linguh segment (B) Left upper lobe, mediastinil aspect 

surface m relation to that of the lingula segment Injection of the posteromedial 
branch of the lingula bionchus filled the mediastinal segment of the lobe, 
when the anterolatei al bianch was injected the mass was confined to the 
costal segment In a series of 20 injection experiments the bronchopulmonaiy 
segments supplied by the lingula bronchus wei e found to be constant in size, 
position and configuration 

Clmical Vismhzatwn of the Lingula Bionchus by Lipwdol Bi onchogi aphy 
— A modification of the bronchography technic, evolved by Erwin,-* was 
employed in obtaining tbe bronchograms lepioduced m this aiticle The 
patient receives sodium pentobarbital Gi one-half hour before the injec- 
tion The pieliminaiy use of this diug appears to dimmish the incidence of 
cocaine leaction The pharynx and one nostiil are sprayed with 4 pei cent 
cocaine solution containing adienalin, cotton pledgets soaked 111 the same 
solution aie held m each pyiiform fossa on Negus laiyngeal forceps for two 
minutes to anesthetize the superioi laryngeal neives A fine, rubber urethial 
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Fig s — Diagnmrnatic representation 

ot the blood suppl> to the Ungula Branches 
of the pulmonary artery shown in red and the 
aeins in blue ( ^p ) Apical dinsion of up 
per lobe (A\ ) Axillary diaision of upper 
lobe ( \ L ) Anterolateral di\ ision of the 
lingula (P 'M ) Posteromedial dnision of 
the lingula (D L ) Dorsal lobe branches 
(L L ) Low er lobe branches 
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cathetei is passed thiough the cocainized nostril while the patient forcibly 
diaws his tongue foiwaid, the tip of the catheter shows a natural tendency 
to entei the laiynx and passes easily between the cords Having enteied the 
tiachea, 2 cc of cocaine solution aie injected thiough the catheter to anesthetize 
the tracheal and bionchial mucosa and suppiess the cough reflex The tip of 
the catheter lies in the lowei thud of the tiachea and no attempt is made to 
pass It into the bionchi 

Ceitain general principles are observed during the injection The lipiodol 
IS used cold, when wanned the viscosity is diminished and the oil tends to 
run out into the alveoli The oil is injected slowly and the cough leflex held 
completely in abeyance Twenty cubic centimeteis of oil aie sufficient to out- 
line both bionchial trees in an adult, less being required m a child More 
infoi Illation concerning bionchial pathology can be obtained b)’’ outlining the 
bronchial lumen uith a thin, evenly distiibuted film of oil than by complete 
filling of the lumen The side, 01 the suspected side, of the disease is filled 
fiist Ideally, each lung should be filled and examined independently at three- 
week intervals m older that a tiue lateial as well as an anteroposterioi film 
of each bronchogram may be obtained It is not always piacticable to do this 
and, uhen both lungs are to be examined at the same time, it is usual first to 
fill the suspected side and make the anteioposteiioi and lateial exposuies, 
the othei lung is then filled and further anteioposteiioi and oblique exposures 
are made Lateral films taken with both lungs filled aie dangerously mis- 
leading, owing to the supenmposition and confusion of the two bionchial 
patterns 

With the catheter m position, the patient is placed horizontally upon the 
table with his shouldeis suppoited on two pillows and the body half turned 
towaid the left side, 6 cc of oil aie slowly injected into the dorsal lobe and 
dorsal branches of the lower lobe bronchus The patient is then instructed to 
sit up, to bend forwaid, and lean toward the left side, 3 cc of oil aie then 
injected into the middle lobe or lingula bionchus and into the anteiioi 
blanches of the lower lobe bronchus The pillows are then removed and the 
patient lies down and is completely turned onto his left side , 3 cc of oil are 
then injected into the uppei lobe bionchus and lateral branches of the lower 
lobe bronchus A left lateral exposure is then made with the patient lying 
on his left side, an anteroposterioi picture with the patient lying flat on 
his back, and, if the left lung alone is being examined, a right oblique ex- 
posure IS made in the standing position If both lungs aie being examined, 
the patient is turned towaid the right side after lateral and anterioposterior 
exposures of the left side have been made, and the lemaining lipiodol dis- 
tributed between the three positions corresponding to those used for the left 
lung Less lipiodol is required to fill the second side as some tends to lun 
ovei fiom the bronchi previously filled Anteroposterioi and right oblique ex- 
posures are then made with the patient m the erect position The position 
which best demonstrates the anatomic lelations of the lingula bronchus is the 
right oblique with the patient m the eiect position (Fig 7) The advantage 
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of using a lubber intratiacheal catheter, through which to inject the oil, lies in 
the ease with winch the postuie of the patient can be changed duiing the 
injection 

Into />; ciation of the Bi onchogt am — No opinion can be based upon a single 
aiiteroposteiior view, lateial and oblique views are essential for the interpre- 
tation of the hronchogram The anatomy of the normal or diseased lingula 
can be determined only if its bronchus is completely outlined throughout its 

entire course, and its oiigm from the 
upper lobe bionchus cleat ly traceable, 
conditions which presuppose adequate 
filling of the upper lobe bronchus Its 
fiist descending branch will be recog- 
nized as the lingula bronchus Figuies 
8 to 1 1 demonsti ate variations in the ap- 
pearance of tlie hronchograms of the nor- 
mal lingula bionchus in the three posi- 
tions anteioposteiior, left lateral and 
right oblique The lingula bronchus is 
apt to be confused with the lower lobe 
bronchi in the anteropostei lor position, 
but their differentiation presents no diffi- 
culties in the left lateral and right oblique 
positions Reference to the diagiams in 
Figures 3, 4 and 7 will assist in the intei- 
pretation of these hronchograms, and the 
identification of the vaiious branch 
bronchi The position of the lingula as 
visualized on the hronchogram varies 
with the condition of the lowei lobe In 
general it is situated more laterally when 
the lower lobe is noimally aerated than 
when it IS collapsed After left lower lobe lobectomjr the lingula swings 
downwai ds and posteriorly 

Bronducctasis of the Ltngnia Piocess — In the present series of 86 cases 
of bronchiectasis operated upon at the Massachusetts General Hospital (by 
E D C ), there were 55 cases in which the left lower lobe was removed as 
the major focus of the disease In 44, or 80 per cent, of these 55 cases the 
lingula was also resected because of demonstrable bronchiectasis In 108 
cases of bronchiectasis of the left lower lobe operated upon at the Brompton 
Chest Hospital, London, the lingula was involved in 81, or 75 per cent ^ These 
statistics demonsti ate the great frequency with which resection of the lingula 
in addition to the removal of the left lower lobe is necessary to eradicate 
bronchiectasis of the left lung Figures 12 and 13 demonsti ate the broncho- 
grams of two typical cases of bronchiectasis of the lingula and left lower lobe 

It has been observed that commonly the posteromedial branch of the 
lingula bionchus alone is diseased and only rarely are both branches involved 

488 



PB AxB 

Fig 7 — Diasnmmatic representation of 
the normal left hronchogram as visualized 
in the right oblique view The distance be 
tween the orifice of the lingula bronchus and 
the orifice of the upper lobe bronchus has 
been slightly exaggerated (Ap ) Apical di 
vision of upper lobe (Ax ) Axillary division 
of upper lobe (L ) Lingula (A L ) An 
terolateral dnision of the lingula (PM) 
Posteromedial dnision of the lingula (D L ) 
Dorsal lobe (A B ) Anterior basic division 
of lower lobe (Ax B ) Axillary basic di 
V ision of lower lobe (P B ) Posterior basic 
division of lower lobe 
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Fig 8 — Normal left bronchogram i\) Anterolateral view (B) Left lateral view In tnc 

lateral view, the lumen of the aMilary branch of the upper lobe bronchus is seen end on as a dark 






Fig 9 — Normal left bronchogram (A) Anteroposterior \ lew The pectoral branch of the 
upper lobe bronchus is seen descending anterior to the anterolateral branch of the lingula bronchus 
with which it should not be confused (B) Left lateral \iei\ Pectoral bronchus well shown just 
aboie lingula bronchus 
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Fig 10 — Normal left lironcliogrim (A) Left lateral \iew (B) Right ohluiiic aiew Giving to 
the upward obliquitj of the left upper lohe bronchus, the lingula bronchus appears to arise abnormallj 
high in the left lateral view Origin with axillarj branch as shown in Figure 4B 



rrr TT Normal left bronchogram demonsti ating the lingula bronchus and its primaij divisions 

ilG ivorma 
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Bronchiectasis may be confined to, oi piedominant in the lingula piocess, 
but this distribution is not common, and was encountered onl} foui times 
in a series of 50 cases of hi onchiectasis studied b} complete bronchograms 
Figure 14 demonstiates a case of bi onchiectasis confined to the lingula process 
and of sufficient severity to cause disabling symptoms Figuie 15 demonstiates 
a case of bi onchiectasis predominant in the lingula process but with minimal 
involvement of a single bronchus in the left lower lobe In Figure 16 is shown 
bronchiectasis of the anterolateial segment of the lingula and the right middle 
lobe, an unusual combination 



A B 


Tig 12 — Cjhndnc bronchiectasis of the left lowe- lobe and posteromedial duisions of the lingula 
bronchus (A) Anteroposterior \ie« (B) Left lateral aieu 

Residual Lingula Bi onchiectasis — Despite the tact that the lingula has 
been resected wnth the left lo\ver lobe in 80 pei cent of the iMassachusetts 
General Hospital series, at least two patients have been obseived with residual 
symptoms due to failuie to recognize disease in this area 01 lesect it at the time 
of opeiation Befoie the peifection of bi onchogi aphic technic, the gross 
appearance of the lingula at the time of operation was taken as indication 
for or against lesection These unsatisfactoiy results demonstrate that this 
procedure, wdiile usually adequate, is not wdiolly reliable 

Patients have also been seen folloAVing lobectomy m othei clinics, who 
complain that aftei removal of the left lower lobe a consideiable quantit} 
of sputum has remained Bionchography has revealed the presence of resi- 
dual bronchiectasis in the lingula process Review of the original broncho- 
grams, on the basis of which the lobectomy was peitormed, revealed eithei an 
inadequate filling of the lingula bronchus, wdnch rendered it impossible to 
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Fig 13 — Cjhndnc bronchiectasis of the left loner lobe and posteromednl dnisions of the lingula 
(A) Anteroposterior \ien (B) Left lateral vien In the anteroposterior \ieiv, the diseased postero 
medial branch of the lingula overlies dilated branches of the loner lobe bronchus but is clearlj differ 
entiated from them in the lateial \iew The anterolateral branch of the lingula is normal 



Fig 


14 — Cjlindric 


bronchiectasis of both divisions of the lingula bronchus The left lower lobe is 
normal (A) Anterolateral view (B) Left lateral view 
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Fig ij — Cjlindnc bronchiectasis of both divisions of the lingiiH bronchus, associated with mini 
mal disease in a single lobule of the lower lobe (A) Anteroposterior \ie\\ (B) Left htenl view 
In the lateral view, note that the pectoral branch of the upper lobe bronchus has been drawn doitn 
ward toward the lingula bronchus, and that one of its terminal branches is dilated 



Fig i6 — Saccular bronchiectasis of the lingula, disease is also present in the right middle lobe 
(A) Anteroposterior view (B) Left lateral view In the anteroposterior view, the saccular dilata- 
tions appear to communicate with the branches of the axillary basic division of the left lower lobe 
bronchus, but the left lateral view localizes the bronchiectasis to the lingula, and demonstrates the 
lower lobe to be normal 
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visuah/e the disease piesent therein, oi failure to interpret the film correctly 
Suigeiy of this type will quickly cast disrepute upon the suigical treatment 
of bionchiectasis just as it is beginning to live down a somewhat unsavory 
1 eputation 

Peisistence of symptoms due to lingula bronchiectasis is to be differenti- 
ated fioin the production of secietion b} granulation tissue m an abnormally 
laige lower lobe “stump,” oi a small peisistent empyema pocket diaining 
thiough the stump of the lowei lobe bionchus Both of these conditions are 
known to he associated with pei sistent cough and sputum, at least earl}!- in the 

postopei ative peiiod Figure 17 dem- 
onstrates a case of lesidual bronchi- 
ectasis piesent in the lingula and piob- 
ably causing the peisistence of symp- 
toms following a lowei lobe lobectomy 
The qualification is made dehbciately 
because sufficient data aie not at hand 
to evaluate properly the role of the 
lobai stump as a cause of residual 
sputum In this paiticular case the 
stump IS shoit and presumptne evi- 
dence incriminates the lingula 

Figuie 18 shows the postlobectom}' 
bionchogiam of a patient Avho com- 
plained that the removal of the lower 
lobe had only shghtlj diminished the 
volume of sputum Bronchogiaphy 
levealed the piesence of a lesidual lin- 
gula bronchiectasis The stump of the 
lowei lobe was also veil filled by hpi- 
riG 17-— Foitlobectomj bronchogram demon Operative IlOte indicated 

striting the stump of the Io\ser lobe bronchus nna 1 

residud bronchiectasis in the lingula u Inch has a higher ampUtatlOn than USUal Bl Oil- 
been displaced doiiniiard and backiiard Kight o i 

oblique \ieiv clioscopy disclosed a di}' stump com- 

pletely epithehahzed and an inflamed lingula bionchus full of pus The lingula 
was lesected m this case with complete lelief of symptoms 

Chi owe Pulmonaiv Abscess of the Lingula — In the clinical material 
f 01 niing the basis of this paper, thei e has occuri ed one case of abscess confined 
to the lingula, 111 a male, age 19 The abscess had been drained externally 
in the acute stage seven yeais pieviously, the wall of the cavity had become 
epithehahzed and an external bionchial fistula persisted Injection of hpiodol 
through the bronchocutaneous fistula outlined a cavity communicating ivith 
the anterolateral division of the lingula bionchus, and demonstrated cylindnc 
bionchiectasis 111 the posteiomedial division of the bronchus (Fig 19) Surgery 
was indicated by repeated large hemorrhages from the abscess cavity, and the 
hngula process was excised thiough an anterolateral approach 

Operative Technic — The hngula is usually resected at the time the lower 
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lobe IS lemoA^ed and is readily accessible tbiough the usual posterioi incision 
In the few instances in which the lingula alone has been lesected, an anteio- 
lateial approach, similai to that employed foi a middle lobe lobectomy, has 
been found satisfactoiy 

It has been consideied advisable to complete the lowei lobe lobectomy, 
including closuie of the hilai stump, before dealing with the Imgula Then 
the tip of the lingula is grasped ^\lth lung foiceps and as adhesions that 
may be present are seveied, it is diawn sharply upward and laterally, thiouing 
the “frenum” into prominence Adhesions to the peiicardium in the line of 
the pericardiophrenic vessels may be tioublesome, and at times the phienic 



Fig i8— Postlobectomy bronchognm retealing residual broncliiectisis in tbc lingiih t\io ^cars 
after left Wer lobectom> for bronchiectasis (A) Left lateral v.eiv No e bon the been 

disnlaced doiraward and backward Some of the sliadon cast b> the lipiodol is undoubtedb cast 
bj 'the stump ivhich was carefully surveyed at the secondary operation and found to be a contracted 
nodule of scar tissue at the lulum (B) Resected lingula 


nerve is jeopardized as it tends to sepaiate fiom the peiicaiduiin by trac- 
tion on the adhesions 

Dissection into the hilar region is staited at the base of the frenum, 
sepal ating the lung paienchyma from the mediastinal pleuia until the bronchus 
and Its lelated blood vessels aie exposed (Fig 20) The vessels are divided 
between hgatuies, taking pains to aA^oid injuring the arteij to the lower lobe 
in case the lowei lobe has not been removed 

The anesthetist is then instiucted to release the positive intratracheal 
pressuie, alloAvmg the upper lobe to deflate A light clamp is applied to 
the bionchus wuth sufficient pressuie to occlude its lumen but not crush the 
w'alls The lobe is now leinflated by restoring the positive intratracheal pres- 
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sine The lingula bronchopulmonary segment remains atelectatic (Fig 21) 
This maneuver not only positively identifies the bronchus but delineates the 
1 datively avasculai cleavage plane for section of the lung parenchyma 
Division of the lung is now made with the aid of ciiived clamps placed in 
the form of a T, the vertical line parallelling the couise of the “frenum” 
and stopping at the bronchus which is now amputated The plane between 
inflated and deflated alveoli is always discernible and the clamps are placed 
just on the atelectatic side to allow gieatei freedom in suturing Running 
stitch ligatures are then placed on the lung substance held by the clamps 
The bronchus is closed by a circular ligature, or simple plastic procedure, 
and adjacent lung tissue is drawn over the stump Finally, a running suture 



Fig ig — Chronic lung abscess of the anterohleral segment of the lingula, and secondary bron 
chiectasis in the posteromedial segment (A) Anterolateral \iew after injection of lipiodol through 
the chronic chest wall sinus (B) The lingula after removal, showing the abscess cavity, and the 
cjlindric bronchiectasis in the adjacent bronchi 

on an atraumatic needle buries the hemostatic sutures and brings visceial 
pleurae togethei in a neat T-shaped line Lobules closely adjacent to the 
suture line may become filled with blood, but on the whole the procedure is 
attended by very little hemorrhage if the segmental vessels have been properly 
secured and the avascular cleavage plane followed If the ligature has been 
placed only on the posteromedial division of the artery, as may be done by 
mistake, brisk hemorrhage will be encountered from the anterolateral division 
as the hilum is approached 

The anesthetist should now vary the intratracheal pressure allowing the 

496 



■\ olume 109 
Jsutnber 4 


SEGMENTAL PNEUMONECTOMY 


1 emaining portion of the upper lobe to deflate and inflate, thus demonstrating 
the integiity of the remaining bronchial divisions 

If preoperative bi onchograms have clearly demonstrated a normal antero- 
lateial division of the lingula bronchus, only the posteiomedial segment need 
be resected To this purpose the lung parenchyma is divided between clamps 
at the base of the “frenum” without exposing the structures at the hilum 
The bronchus may be identified by palpation and a stitch hgatuie throwm 
about it Adjacent vessels are clamped and ligated and bleeding from the 
lung parenchyma controlled wnth curved clamps as desciibed above As this 
dissection does not follow an avascular cleavage plane, it is attended by moie 



Fig 20 — Dissection of the hilum of the 
hngiila, as approached anteriorly with the tip 
of the lingula delated The bronchus lies in the 
center with the vein at its medial aspect and the 
arter> situated laterallj 



Tig 21 — Appearance of normal lung in 
flated after obstruction of the lingula bronchus 
The line of demarcation between the atelectatic 
lingula and the aerated upper lobe is clearlj dis 
cernible 


bleeding, but if the dissection is carried from the hilum outw'ard, it may be 
reduced to a minimum Figure 22 demonstiates a posteromedial segment of 
the lingula bronchus lemoved by this method Figure 23 is wmrthy of note 
m this connection It has already been stated that involvement of the postero- 
medial division alone appears to be the commonest lesion of the lingula 
Discussion — Anyone with much experience m the surgery of bronchi- 
ectasis wnll realize that m many cases dense adhesions and active infection 
producing the so-called "frozen hilum” will make the dissection of hilum 
structures exceedingly hazardous or impossible Interlobar fissures may be 
so fused that they cannot be identified How^ever, as less severe cases of the 
disease present themselves for surgical treatment, refinements of technic may 
be directed tow^ard the conservation of normal lung tissue This is particu- 
larly important if involvement of the contralateral lung indicates a program 
of bilateral operations 

The dorsal segment of the lower lobe is found free of disease in a con- 
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sideiable numbei of cases of lowei lobe bionchiectasis Employing the pimci- 
ples desciibed above for lesection of the lingula, the lowei lobe has been 
divided in two cases, preserving tbe laige doisal segment with its bronchus 
and vascular supply intact In both of these patients the lingula was resected 
at the same time The same deflation technic was employed to delineate the 

Postopej ative Coin plica- 
tions — It has already been 
stated that the lingula has been 
lesected with the left lower 
lobe in 44 cases It has also 
been i esected without removal 
of the lower lobe m one in- 
stance, and at a period subse- 
quent to lowei lobe lobectomy 
in one instance Theie have 
been no deaths m this senes 
Bronchial fistulae have closed 
spontaneously with the excep- 
tion noted below 

In one instance (Hosp No 18196) a patient was found sputum-free 
with healed fistula and incision two months after the opeiation (lemoval of 
left lower lobe and lingula) At the 
end of the third month, following a 
severe upper respiratoiy infection, an 
abscess developed m the left uppei lobe 
requiiing drainage and establishing 
large bronchial fistulae that will lequne 
plastic closuie This complication may 
01 may not be attributable to the lin- 
gula resection, or may be due to the 
fact that only the posteromedial di- 
vision was removed, leaving residual 
bionchiectasis in the anterolateral seg- 
ment 

One very definite complication ap- 
pears to attend the removal of a single 
bionchial segment that is not as fre- 
quent when an entire lobe is removed 
by the tourniquet technic It has ap- 
peared in a high percentage of middle 
lobe lobectomies The amputation of a 
laige bronchus close to the main stem 
of the bronchial tree appears to favoi 
obstructive atelectasis in closely adja- 
cent areas of lung After a middle 
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Fig 23 — Lipiodol injection through the 
chest ivall sinus after remo\al of the left lower 
lobe and the posteromedial segment of the lingula 
demonstrating a residual empjema pocket com 
' ichial fistula with the 
the lingula bronchus 
of the bronchus is 

normal 


avasculai plane foi section of the lower lobe 
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Tig 21 — Posteromedial segment of tlie lingula process fol 
lowing excision for bronchiectasis 



T olumc lOD 
umber 4 


SEGMENTAL PNEUMONECTOMY 


lobe lobectomy, complete or partial atelectasis of the lower lobe may persist 
for a peiiod of three to fom weeks It is attended by cough and mucoid 
sputum that subsides as the lobe leexpands The same happening has been 
obseived in the uppei lobe following complete resection of the lingula but does 
not often appear if the posteromedial division alone is resected It has also 
occurred m the doisal segment of the lower lobe aftei lesection of the inferior 
segment 

This IS not a sui prising event and is readily explained by the inflammatory 
edema that must suiiound the focus of secondary healing in the bionchial 
tree To minimize this complication, trauma is to be avoided in closing the 
bronchus and fine absorbable suture mateiial employed In a one stage opeia- 
tion m a fiee pleuial cavity particular attention is to be paid to postoperative 
expansion of the lung 

Just how important this complication mil be as a hazaid of segmental 
lesection of the lung lemains to be seen The advantage of a smallei residual 
empyema pocket when healthy lung is conseived is to be balanced against it 

SUMMAR\ 

The anatomy of the lingula segment of the left upper lobe is consideied 
The lingula bronchus and blood vessels are described 

The bronchogram of this paiticular segment is illustiated 
Indications foi surgical removal of the lingula ai e discussed and operative 
technics desciibed 

Moie geneial applications of the punciple of segmental pneumonectom} 
aie indicated, particulaily with refeience to the lowei lobes 

It IS suggested that the hi onchopulmonai y segment may leplace the lobe 
as the surgical unit of the lung 
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Since 1893, when Von Hansemann^ first attempted to grade the malig- 
nancy of tumors by their histolog}', many pathologists have made similar 
studies on all vaiieties of tumois Most have agreed that grading is of some 
value in piognosis, but have disagieed as to how much Others have not 
found it of any significance Studies on colon and rectal tumors have been 
made chiefly by Rankin and Broders,- Rankin,"* Rankin and Olson, Dukes, ® 
Stewart and Spies,' Wood and Wilkie,® and Raifoid® Each was convinced 
of the impoitance of grading in piognosis, but did not always use the same 
method Rankin and Biodeis divided the tumors into four giades according 
to the relative propoition of difleientiated and undiffeientiated cells Dukes 
used this method also Stewart and Spies based then grades on the number 
of mitoses, the amount of papillary founation, the degree to which the polarity 
of the cells and their nuclei had been maintained and the preservation of 
adenoid sti uctui e Wood and Wilkie adopted a similai method, based mainly 
on low power magnification, but apparently did not use the frequency of 
mitosis as a criterion MacCaity’® advocated other criteria, based on changes 
111 the stroma, such as lymphocytic mfiltiation, fibrosis, and hyahnization 
Other pathologists have used still other methods for estimating the malignancy 
of tumois In a recent study of a series of carcinomata of the breast, 
PlaagenseiT^ has, foi the first time, attempted to determine statistically the 
value of the vaiious criteria used Fifteen in all weie studied, involving 
diffeiences m the growth of cells, differences in cell moiphology, and dif- 
ferences in the leaction of the stroma Six ^^ere found to have prognostic 
significance and weie used to deteimine the grades of the tumors in his series 
These criteiia were the papillaiy structure, comedo character, adenoid arrange- 
ment, vaiiations in size and shape of the nuclei, the number of mitoses, and 
gelatinous degeneiation Of course, criteiia which are of value in breast 
cancer aie not necessaiily suitable to apply to other types In each type of 
tumoi, they should be redetermined by such a study as Haagensen has made 
In the present senes, this has been attempted 

This series includes all the cases of caicinoma of the colon and rectum 
admitted to the Presbyterian Hospital fiom 1916 to 1932, inclusive, upon 
whom a resection had been perfoimed with the expectancy of possible cuie 
of the patient and in which cases micioscopic sections were available Both 

Submitted for publication September 27, 1938 
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the colon and lectal tumois were studied together, as then patholog}^ is 
essentially the same Cases tieated by palliative opeiations weie not included 
In the right colon, the opeiations weie all ileocolic lesections In the left 
colon, which included the sigmoid, vaiious types of resections, many of the 
Mikulicz type, were used In the lectum and rectosigmoid, the operations 
included lesections, perineal pi octectomies and abdommopeiineal opeiations in 
one 01 moi e stages 

The 225 tumois m the senes weie about equally divided between the 
colon and lectum Of the 114 colon caicinomata, 20 per cent weie found in 
the cecum, ascending colon, and hepatic flexure , 23 per cent in the transverse 
colon , 1 5 pel cent in the splenic flexure and descending colon , and 42 per cent 
in the sigmoid The low total for the cecum, ascending colon, and hepatic 
flexure and the high figuie foi the sigmoid are somewhat unusual In eight 
of the 19 cecum and ascending colon cases, in which the oiigm of the tumor 
could be determined, it began at the medial and posterior wall of the gut 
Craig and MacCarty^- have emphasized the frequency of this site of oiigin 
All eight of the cecal growths and one of the ascending colon showed 
involvement of the ileocecal valve Ciaig and MacCarty found it involved 
in 64 per cent of too cancers of the cecum 

There were 223 cases operated upon Of these, 18 were lost to follow-up, 
59 were classed as operative deaths, nine died fiom othei causes without evi- 
dence of recurrent disease, and ii were without adequate micioscopic sections 
The remaining 126 cases were alive five years after operation, with or without 
disease, or died within five yeais fiom the disease 

In judging the criteria foi grading, only five-year survivals, with 01 with- 
out disease, and those dead from the disease within five years, were considered 
The operative deaths, those lost to follow-up, and those dead from other 
causes were not included A better basis of comparison is possible when these 
cases have been excluded In estimating the lesults of surgical tieatment, 
however, or when one type of therapy is to be compaied with another, these 
cases should be included This point has been especially emphasized by the 
Cancer Commission of the League of Nations The 1 esults were expressed 
by both the percentage of five-year suivivors aftei operation and of those 
alive over five yeais without evidence of disease As there were only seven 
cases surviving over five years that had lecurrences out of 68 five-year surviv- 
ors, or about 10 per cent, the two sets of figures run fairly parallel Two of these 
patients lived for eight years after operation before succumbing to the dis- 
ease Many patients wei e followed much longer than five years The longest 
follow-up was 20 years Follow-up results were based on actual examination 
of the patient in nearly eveiy case In the whole senes of cases, the five-year 
follow-up was 92 pei cent complete In the cases considered for judging 
the criteria and the grades of malignancy, it was 100 per cent 

The Criteria tor Grading — Guided largely by the experience of Haag- 
ensen m grading breast tumors, eight criteria were selected as most promising 
for study They can be grouped as he has suggested according to the manner 
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of giowtli of the cells, the cell moiphology, and the reaction of the stroma 
None of those chosen foi study belonged to the last group Those based on 
the manner of giowth of the cells were the papillary character, glandulai 
arrangement, invasiveness, nucleai polarity, and exti acellular “mucin” secre- 
tion Those based on differences in cell morphology were the size of nuclei, 
the variation in size of nuclei, and the number of mitoses 

There is, peihaps, a slight amount of ovei lapping between some of these 
criteria Invasiveness and loss m glandular arrangement, foi example, may 
rejsiesent a somewhat similar histologic picture, yet they aie not necessarily 
the same 

Microscopic sections weie nearly alwa3's available from seveial legions 



Fig 1 — Circinoma of the colon with iinrl ed papillarj structure (X33) 


of the tumor In most cases, these were stained with hematoxylin and eosm 
In the more recent cases, Masson’s anilin blue trichrome stain was also made 
The mucicarmme stain for the presence of mucin, or moie stiictly speaking, 
mucicarmmophilic substance, was used in about 52 pei cent of cases 

Papillaiy CJiaiacto — Papillary structuie is one of the outstanding fea- 
tures of the benign adenomata, and its piesence in a malignant giowth is 
usually taken as evidence of gieatei diffei entiation Stewart and Spies have 
emphasized this point Table I, ho^Aever, shows only a slightly better follow- 
up result in cases in which papillaiy chaiactei was piesent The chief disad- 
vantage of this criterion is that it is usually piesent only m the superficial 
portions of the tumor and is leplaced by the more typical glandular structure 
in the deepei layers Sections taken through the surface of a tumor which 
has undergone consideiable ulceration may fail completely to show this 
characteristic It was, therefore, felt to be unreliable for prognosis 
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Table I 

PAPILLARY CHARACTERS 


Cases 

126 

Present 

67 

Absent 

59 

Five-j-ear survivors 

Cases 

68 

42 

26 

Per cent 

54 % 

63% 

44 % 

Five-year survivors without evi- 
dence of disease 

Cases 

61 

38 

23 

Per cent 

48% 

57 % 

39 % 


Gland ula) Ai >angcinent — The tendency to foim fanly regular tubules is 
a well lecogmzed featuie of an adenocarcinoma of low giade malignancy 
The fact that m most cases m this senes this chai acteristic was well marked 



Fig 2 — Carcinoma of the colon with marked adenoid arrangement 
of the cells (X85) 


supports the accepted view that carcinomata of the colon and rectum are m 
general relatively well differentiated On the other hand, its absence in only 
a few cases limited its usefulness as a yardstick for grading It proved, 
however, to be of value 
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Tig 3 — Circinomi of the rectum tvith modentc ndenoid imiiRenient of the cells (X 85 ) 



Tig 4 — Carcinoma of the colon ivith slight adenoid arrangement of the cells (X 85 ) 
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Table II 

GLANDULAR ARRANGEMENT 


Cases 

126 

Marked 

91 

Moderate 

24 

Slight or Absent 

II 

Five-year survivors 

Cases 

68 

56 

9 

3 

Per cent 

54% 

62% 

38% 

27% 

Five-year survivors without evidence of 
disease 

Cases 

6i 

50 

8 

3 

Per cent 

48% 

55% 

33% 

27% 


Invasivencss — This teim was used to describe the tendenc)'^ of tumoi cells 
to appear to stream out singly or in small groups into the surrounding tissues 
The basic adenoid structure may oi may not have been lost From the results, 
this ciitenon had greater prognostic value than any other 

Loss of Nuclem Polmity — The teini “nuclear polarity” is used heie to 
describe the basal position of the nuclei in relation to the basement membrane 
of the gland tubule, rather than to then position m the cells In the more 
differentiated tumors, the polaiity of the nuclei is well pieseived Both the 
nuclei and the cells are ananged in seveial layers with the nuclei toward the 
basement membiane, and an outer clear zone of cytoplasm near the lumen 
In the less differentiated tumoi s, the numbei of nuclear layeis increases The 
nuclei no longei maintain then basal position but may lie anywhere m the 


Table III 



INVASIVENESS 

Slight 

Moderate 

Marked 

Cases 

126 

45 

33 

48 

Five-year survivors 





Cases 

68 

36 

19 

13 

Per cent 

54% 

80% 

56% 

27% 

Five-year survivors without evidence of disease 




Cases 

6r 

32 

18 

II 

Per cent 

48% 

71% 

55% 

23% 


gland wall, invading the cystoplasmic zone towaid the lumen Whethei this 
change is due to the increase in the number of cell layeis, to the loss of polar- 
ity of the nucleus within the cell, or to both, is not always apparent The 
results showed this test to be of some significance 

"Mitan” Seaetwn — ^The presence of var}nng amounts of “mucin” is of 
common occurrence in large bowel tumors Broders,^'* Ochsenhirt^^ Rankin 
and Chumley,^'* and Paiham^'^ maintain that it is a pioduct of secretion They 
believe that the ability to secrete can be taken as a test of cellular differentia- 
tion, and that usually the gieatei the secietion the less the malignancy of the 
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Fig 6 — C'lrcinom'i of the colon showing moderate in\asi\eness (X85) 

cell type of tumor, and to degeneration m the othei “mucoid” tumors In this 
study, the amount of the substance was judged by the amount in the lumen 
of the acini and m the tissues outside Large lakes of “mucin” were frequently 
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seen scatteied thiough the stioma One ciiticism of this criterion is that much 
of this excess “mucin” may be the result of mechanical difficulties in diamage 
through the acini lather than to oveipioduction Estimation of the amount of 



Pic 7 — Carcinoma of the colon shoiMiig marhed invasiieiiess (X33) 

intracellular “mucin” is difficult and was not attempted However, vhen it 
appeared in the cells to the extent of crowding the nucleus to one side to 

Table IV 

LOSS OF NUCLEAR P0LAR1T\ 




Slight 

Moderate 

Marked 

Cases 

126 

45 

59 

22 

Five-year survivors 

Cases 

Per cent 

68 

54 % 

33 

72% 

28 

47 % 

CO 

Five-year survivors without evidence of disease 
Cases 

Per cent 

61 

48% 

28 

62% 

27 

46% 

6 

27% 
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give the chai acteristic appearance of the signet-ring type of tumoi, it was 
caiefully noted 

There weie 15 cases classed as “mucoid” 01 “colloid” tumoi s with follow- 
ups suitable for grading In these cases, the “colloid” substance occupied 



Fig 8 — Carcinoma of the colon with slight loss in pohrity of the cell 

nuclei (X200) 


laige areas of the tumor, sometimes to such a degree that the epithelial ele- 
ments were difficult to find The difference is apparently mainly one of degiee 
The excess “colloid” can even be recognized m the gross specimen Seven 
of the 15 cases were of the signet-ring cell type Most pathologists regard 
them as a particularly malignant group and often class them separately Just 
how these two types should be grouped is still an undecided question The 
distinction between them is not always clear-cut Intermediate types are not 
infrequent They may occupy scattered aieas in a tumor which piesents, m its 
other portions, a typical adenomatous structure without excess “colloid ” They 
may be associated with each other so that “colloid” areas with well differ- 
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Ijecause of flie difficulty m getting accuiate measui ements and of getting an 
accuiate aveiage figiiie foi the nucleai diameter, even with the help of an 



Tic 10 — Cnrcinoma of the colon \\ith nnrkctl loss in pohntj of 
the cell nuclei (X200) 

eye-piece miciometei Vaiiations in fixing and staining technic also tend to 
make this method uniehable 

Table VI 
NUMBER or MITOSES 



Few 

Moderate 

Numerous 


(Less than i) 

(i or 2) 

(Over 2) 

Cases 

126 19 

70 

37 

Five-year survivors 

Cases 

10 

00 

0 

36 

17 

Per cent 

54 % 79 % 

51% 

46% 

Five-year survivors without evidence of dis 
ease 

Cases 

61 14 

32 

15 

Per cent 

48% 74 % 

46% 

41% 


Nuinbc) of Mitoses — The fiequency of mitoses has always been con- 
sidered one of the best means of judging the cellular activity of a tumor 
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It was accepted for pm poses of grading although the lesults weie not par- 
ticulaily convincing It is leali^ed that of all the ciiteiia adopted this one 
lends itself most of all to technical eriors because of vaiiations in staining 
and fixing technic It was the least convincing of the ciitena chosen 

The above lesults, obtained in testing the various criteria, were neaily 



Fig II — ‘ JIucoid ’ or “colloid’ carcinoma of tlie rectum not of the signet 
ring cell tjpe (X200) 


the same, whether computed separately for the light colon, left colon, rectum, 
or for all combined 

Method or Grading — Three grades of malignancy were adopted for 
this series of cases instead of four as used by Broders,’^^ and Stewart and 
Spies ^ We agree with Haagensen that, in the present state of our knowledge, 
the interpretation of differences in histologic stiucture is not sufficiently accu- 
rate to wan ant more than a very simple classification 

On the basis of the results, four histologic criteria were chosen for grading 
They were the invasive tendency, glandular arrangement, nuclear polarity, 
and frequency of mitoses 
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As shown in the preceding tables, each criterion was subdivided into three 
gioups In ordei to work out a tentative numerical method of grading, each 
gioup was rated one, two, or thiee points, according to the degree the char- 
acteristic was present The lowest possible total for a tumor judged by these 
four criteria was, theiefoie, four, and the highest, 12 The three grades were 
then aibitranly divided according to points as follows Grade I, 4-6 points 
(inclusive), Giade 11 , 7-S points (inclusive), and Grade III, 9 points and 



Fig 12 — ^Mucoid or ‘colloid' circinoma of the colon of the signet ring 
cell type (X33) 


over This method has been referred to in a later table as tbe numerical 
method of giadmg 

There are several objections to such a method It tends to become too 
rigid and complicated Tbe attempt at mathematical accuracy is out of pro- 
portion to our ability to rate histologic characteristics correctly Moreover, 
it places an equal value on each criterion which is probably incorrect Realiz- 
ing the shortcomings of such a method, the cases were also graded on the 
basis of these four criteria but without any attempt at numerical evaluation 
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This method has been refeiied to in a latei table as the nonnumencal method 
It may mciease the human factoi m giadmg, but has the advantage of sim- 
plicity and gives the pathologist moie leeway in judging the lelative impoi- 
tance of the criteria It was noted that with this method the tendency was 
to put greatei emphasis on the mannei of giowth of the tumor, especially as to 
invasiveness, than on the fiequency of mitoses That such an emphasis may 
be warranted is suggested by the fact that mvasiveness was shown by follow- 
up results to be apparently of more value m piognosis than any of the other 



Tiu 14 — Carcinonn of the colon, Grade I (XSs) 


ciitena Giadmg was estimated mainly with the low power magnification 
(x 8 o), except in detei mining the frequency of mitoses In comparing the 
grades adopted undei these two methods, suipiisingly little difference was 
found Accoidingly, the simpler nonnumencal method was chosen as prefer- 
able and has been used thioughout this analysis Whichever method is used, 
the general characteristics of a tuinoi belonging to each grade is the same 
Grade I — Tumors of this grade show a well differentiated, compact glan- 
dular structure The acini are lined with two 01 three layers of cells whose 
nuclei tend to remain close to the basal layer of the gland, leaving a cleai 
zone neai the lumen There is little tendency of individual cells or small 
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groups of cells to push out into the surrounding tissue Mitoses are infre- 
quent Although our results did not give definite data on papillary structure, 
we believe many tumors in this giade show a close resemblance to the benign 
adenoma 

Giade II — In this giade, the glandulai aiiangement is still preserved 
Some glands, howevei, appeal to be loosely and ii regularly arranged Then 
walls are thicker and aie composed of cells in three or more layers with then 



Fig is — Carcinoma of the colon, Grade II (XSs) 


nuclei scattered throughout the wall of the gland The central clear zone in 
the cytoplasm of the cells about the lumen is laigely lost A tendency of the 
cells to stray off into the tissues can be seen, especially at the deep advancing 
edge of the tumor Mitoses are more numerous 

Grade III — The glandular structure may be completely or nearly com- 
pletely lost Parts of the growth, at least, may show tumor cells growing 
in solid masses or cords with little tendenc)’' to arrange themselves around a 
central lumen Individual cells or small clumps may be seen streaming out 
irregularly into the tissues This is again usually most marked at the deep 
edge of the tumor Nearly all cell polarity is lost Mitoses are frequent 
When the tumor shows consideiable morphologic variations in different 

515 



ROBERT S GRINNELL 


Anmlsof Surcery 
April 1930 


areas, and this was not infiequent, giading may be difficult In this event, the 
giade of the tumor was taken as that of the least differentiated aiea 

“Mucoid” or “colloid” tumois, whethei of the signet-nng cell type or not, 
were giaded by the same ciiteiia as the othei tumors, and were not arbitrarily 
placed in any one giade 



Fig j6 — Cnrcinomn of the colon Gnde III (XSs) 


Distribution or Cases in Grades — The distribution of cases in the 
thiee grades showed that most were m Giade I and Grade II, emphasizing 
the relatively good diffeientiation of most of these tumors The proportion 
of cases m the grades was appi oximately the same, whether calculated only 
foi the five-year survivois with oi without the disease and those dead from 
lecuiiences, or foi the entiie gioup iiiespective of follow-up lesults The 
lattei gioup IS shown in Table VII because of its laigei size The distribution 
in the colon and rectum was similai but showed seveial maiked differences 
The incidence of Grade I cases was 19 per cent higher, and that of Grade III 
cases 16 pel cent lower, in the colon than 111 the lectum, suggesting that colon 
tumors tend to be bettei diffei entiated 

There were 27 “mucoid” or “colloid” tumois, 13 per cent of the whole 
series The incidence was about the same in the right and left colon and 
rectum Rankin and Chumley found an incidence of 4 9 pei cent, and Parham 
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of i6 pei cent, in the colon and rectum combined Ten of the 27 cases were 
of the signet-img type, and 17 weie not When the 17 “colloid” cases, exclu- 
sive of the signet-ring type, were studied sepai ately, they were found to show 
by far the greater propoition of cases in Grade I, with a 21 per cent higher 
figuie than that for the whole series All but two of the 10 signet-ring tumois, 
on the othei hand, ^\ele in Giade III, with none in Giade I Ochsenhirt, 

Table VII 

DISTRIBUTION OF CASES ACCORDING TO GRADE 



Grade I 

Grade II 

Grade III 

Right colon 

Cases 

12 

II 

5 

Per cent 

43 % 

39 % 

18% 

Left colon 

Cases 

40 

26 

12 

Per cent 

51% 

33 % 

15% 

Right and left colon 

Cases 

52 

37 

17 

Per cent 

49 % 

35 % 

16% 

Rectum 

Cases 

33 

42 

35 

Per cent 

30% 

38% 

32% 

Colon and rectum 

Cases 

85 

79 

52 

Per cent 

39 % 

37 % 

24% 


Raiford, Wood and Wilkie, and Rankin and Chumley had similar findings 
and stressed the greater malignancy of the signet-nng tumors It should be 
emphasized again that grading “colloid” tumors vas often difficult because of 
the seal city of epithelial cells Most of the signet-iing cases were in the 
rectum and most of the othei “colloid” cases in the colon 

Table VIII 

rOLLOW-UP RESULTS ACCORDING TO GRADE 
Noitmmerical a 7 id Nimencal Methods 


Grade I Grade II Grade III 




Nonnu- 

mencal 

Numen- 

cal 

Nonnu- 

merical 

Numen- 

cal 

Nonnu- 

mencal 

Numen- 

cal 

Cases 

126 

46 

50 

45 

40 

35 

36 

Five-year survivors 
Cases 

Per cent 

68 

54 % 

CO 

0 

38 

76% 

21 

47 % 

19 

48% 

10 

29% 

II 

3 t% 

Five-year survivors 
without evidence 
of disease 

Cases 

Per cent 

61 

48% 

32 

70% 

33 

66% 

21 

47 % 

19 

48% 

8 

23% 

9 

25% 
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Follow-up Results According to Grade — ^The follow-up results 
showed a marked dilference in the chances of survival in the three grades 
The incidence of Giade I cases surviving opeiation foi five years without 
evidence of the disease was ovei three times that of the Grade III cases, and 
23 per cent more than foi the Giade II cases The con elation between grades 
and survival was about the same in both the colon and rectum It should be 
reemphasized that these results are based only on five-yeai survivals with or 
without disease, and those dead from lecuiiences Operative deaths and 
those dying from othei causes have not been included here The results by 
both the nonnumeiical and numeiical methods are given below As we have 
already explained, thej'' weie nearly the same in each case The nonnumencal 
method was adopted because of greatei simplicity 

The value of grading was then studied m tlie cases without and with 
metastases in the lymph nodes As \\ould be expected, the cases without node 
involvement gave much better results than those with involvement The 
influence of the grades on the results was shown m both groups It appeared 
to he gieatei in cases with node involvement, although this group is presum- 
ably moie affected by the extent of the disease at the time of operation 
Rankin and Olson found that the grades influenced prognosis about equally 
m both these groups 


Table IX 

rOLLOW-UP RESULTS ACCORDING TO GRADE 
In Cases With and Without Lymph Node Metastases 



Grade I 

Grade II 

Grade III 


Node Metastases 

Node Metastases 

Node Metastases 


Absent 

Present 

Absent 

Present 

Absent 

Present 

Cases 

44 

2 

29 

16 

13 

22 

Five-year survivors 

Cases 

36 

I 

15 

6 

8 

2 

Per cent 

82 % 

50 % 

52 % 

37 % 

62 % 

9 % 

Five-year survivors without evi- 
dence of disease 

Cases 

31 

I 

15 

6 

6 

2 

Per cent 

70 % 

50 % 

52 % 

37 % 

46% 

9% 


The relationship between the grade of the tumor and the incidence of 
node metastases was also studied and is shown in the following table Grade 
III cases had an incidence nine times greater than Grade I Rankin and 
Olson, and Wood and Wilkie had similar findings 

Table X 

INCIDENCE or NODE METASTASES ACCORDING TO THE GRADE 



Grade I 

Grade II 

Grade III 

Cases 

85 

79 

52 

Cases with node metastases 

5 

25 

28 

Per cent of cases with node metastases 

6% 

32% 

54 % 
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As grading is piimarily a measuie of the rapidity of giowth, its influence 
should be seen in comparing the duiation of life after operation in those 
dying with lecurrences Grade I cases had an average postoperative life of 
34 months, as compared to 22 months m both Grades II and III, a diffei- 
ence of just a year No difference was found between the Giade II and III 


cases The numbei of cases, however, 
IS too small to wan ant definite con- 
clusions 

Dukes’ Method or Prognosis Ac- 
cording TO THE Extent of Spread — - 
From the previous tables it would seem 
evident that the grade of a tumor is 
a determining factor in the patient’s 
prognosis There is, however, anothei 
factor of even greater importance, and 
that IS the extent of spread of the 
tumor Obviously, the knowledge that 
a tumor was incompletely removed at 
opeiation or that it proved to be con- 
fined to the mucosal layer is of greatei 
prognostic value to the surgeon in any 
specific case than its histologic charac- 
teristics Dukes® has adopted a classi- 
fication based on the extent of spread 
which should be studied before the 
relative merits of the two methods can 
be judged 

Dukes divided cancers of the rec- 
tum into thiee groups A, B, and C 
(A) Cases in which the growth was 
confined to the ivall of the rectum 



A - growth LIMITE.O TO WAU or rectum 


(B) Cases which had spread by direct 
continuity to the extrarectal tissues but 
had not reached the regional lymph 
nodes (C) Cases wdiich had metas- 
tases in the regional nodes He show^ed 
that lymphatic metastases rarely oc- 


E-RTENSlOH OF GROWTH TO EXTRA, 

B— rectal tissues BUT no METASTASES 
IN REGIONAL LYMPH NODES 

C „META5 TASES in REGIONAL LYMPH NODES 

^ Extent of spread of cancer of rectum ^ 

Fig 17 — Dukes’ classification of carcinoma of 
the rectum (after Dukes) 


curred until the growth had penetrated the muscle layeis into the extraiectal 


tissues and become a B case None of his cases with the tumor limited to 


the rectal wall had node involvement Miles-^ has reported several exceptions 
to this rule, and Wood and Wilkie® had tw’o out of 100 rectal carcinomata 
studied, but they are apparently very rare 

The classification of our colon and rectal cases by Dukes’ method show’ed 
that the gi eater number were B cases, wuth a smaller, but nearly equal, number 
of A and C cases The percentage of adi'anced C cases in the rectum w’as 
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twice as gieat as in the colon Conversely, theie was only i8 per cent of the 
rectal tumois in the A gioup, as compared to 34 per cent of the colon tumors 
The piopoition of tumors in an eaily A stage was especially high in the 
right colon, 44 per cent Appaiently, cancers of the lectum weie operated 
upon at a later stage in then development than those in the colon Whether 
this difference was due to the more rapid spread of the rectal gi owths, to delay 
in operation, or to the late development of symptoms in these cases was not 
detei mined A compaiison of oui rectal cases with the series reported by 
Dukes showed a similai distiibution except for a 10 pei cent highei propor- 
tion of C cases m his senes This difference may be due to the fact that in 
our eailiei cases the gioss and microscopic examination of the lymph nodes 
was less carefully made than in oui lalei cases, and was sometimes inadequate 

Table XI 


DISTRIBUTION OE CASES ACCORDING TO DUKES’ CLASSIPICATION 



A 

B 

c 

Right colon 

Cases 

12 

II 

4 

Per cent 

44 % 

41% 

15% 

Left colon 

Cases 

24 

40 

14 

Per cent 

31% 

51 % 

18% 

Right and left colon 

Cases 

36 

51 

18 

Per cent 

34% 

49 % 

17% 

Rectum 

Cases 

20 

49 

40 

Per cent 

18% 

45 % 

37 % 

Colon and rectum 

Cases 

56 

100 

58 

Per cent 

26% 

47 % 

27% 


Oul senes has upheld Dukes’ contention that extension of the tumor 
through the lectal wall is by continuit)' and that onl)'^ when the tissues outside 
of the wall aie 1 cached do nietastases to the nodes occur Of 69 colon and 
rectum tumors with node nietastases studied mici oscopically, only two showed 
the nodes involved befoie the smooth muscle ]a3^eis of the bowel wall had 
been penetrated Both weie m the lectum One of the cases was paiticularly 
unusual The giowth was limited entnely to the mucous layei of the bowel 
At one point the musculaiis mucosae appealed to be mteiiupted, but tbe 
submucosa was not invaded m the sections studied One node, however, 
showed metastasis Theie weie four other cases which at fiist appealed to 
be exceptions to this lule, but which were later found to follow it aftei new 
sections had been made and studied Our senes has also shown that Dukes’ 
generalization is true, except foi raie exceptions, not only for the rectum 
but foi the colon as well Once the tumor had penetrated the muscle layers, 
howevei, and invaded the extiarectal tissues, node involvement was found 
m 26 per cent of the colon cases and 45 pei cent of the rectal cases 
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If the 10 signet-nng tumors are taken separately, they all proved to be 
cases On the other hand, the 17 other “colloid” cases showed about the 
same distribution m each group as did the whole senes 

The Value of Dukes’ Classification in Prognosis — The five-year 
follow-up showed stiikmgly different lesults in the A, B, and C cases As m 
previous tables, they were based only on cases suiviving operation five years 
with or without disease, and those dying from cancer within that period 
The A, B, and C, groups had 100, 43, and 23 pei cent five-year smvivors, 
1 espectively, without evidence of disease m the colon and lectum combined 
Thus, the chances of being alive ovei five years was over foui times as good 
for the A as for the C cases The results were approximately the same in 
the colon and lectum separately as m the combined group No A case, 
definitely proven by gross and micioscopic examination, has died after opeia- 
tion fiom the disease There were seveial cases, however, which were difficult 
to classify as A or B cases because of inadequate sections For proper ac- 
curacy, such a classification requires that sections be taken at the point of 
deepest penetiation of the giowth Repeated sections may be necessaiy to 
determine whether or not it has spread beyond the bowel wall Not all of 
oui sections in the eaily cases completely met these lequiiements These 
lesults are very similar to those leported by Dukes® for a senes of 128 
carcinomata of the rectum treated by perineal excision He had 93, 65, and 
23 per cent five-year suivivois in the A, B, and C cases Goidon-Watson-^ 
has suggested that the difference between the five-yeai survival lates of the 
A and B cases after opeiation may be paitly explained by the greatei liability 
of the B cases to spread by venous channels He points out, howevei, that 
invasion of the veins with metastasis to the livei before the lymph nodes are 
involved is rare 


Table XII 

FOLLOW-UP RESULTS ACCORDING TO DUKES’ CLASSIFICATION 




A 

B 

C 

Cases 

124 

27 

58 

39 

Five-year survivors 

Cases 

Per cent 

68 

54% 

27 

100% 

32 

55% 

9 

23 % 

Five-year survivors without 
evidence of disease 

Cases 

Per cent 

61 

49% 

27 

100% 

25 

43% 

9 

23 % 


The value of this classification m prognosis is obvious It shows the great 
importance of determining the exact extent to which the bowel wall has been 
penetrated and whether 01 not the nodes contain metastases The difference 
m survival in the three gioups was even more clear-cut than that seen when 
the results m the three histologic grades were compared It is unfortunate 
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that the B gioup with indeterminate prognosis was so large and contained 
47 per cent of the cases 

Before comparing the value of the two methods, however, the distribution 
of the A, B, and C cases m the three histologic grades, I, II, and III, should 


Table XIII 


DISTRIBUTION OT 

GRADES ACCORDING TO DUKES' 

CLASSinCATION 


A 

B 

C 

Grade I 

Cases 

39 

39 

6 

Per cent 

46% 

46% 

7 % 

Grade II 

Cases 

14 

38 

24 

Per cent 

19% 

50% 

31% 

Grade III 

Cases 

4 

19 

28 

Per cent 

8 % 

37 % 

55 % 


be studied Table XIII shows a definite relationship between the two classifi- 
cations There is a high proportion of A cases m Giade I, and a very low 
proportion m Grade III, ivheieas the C cases with lymph node metastases are 
most numerous m Grade III and fewest m Giade I This lelationship is seen 
m the colon and rectal group sepaiately as well as m the combined group 
Dukes® found this same con elation between the two classifications m his series 
Dukes has suggested that the apparent value of histologic grading is 
misleading He believes that much of its significance can be attributed to this 
disti ibution of early A cases m Giade I and of late C cases with node metas- 
tases m Grade III, rathei than to the histolog}’^ of the tumor itself But these 
differences m the limits of spread of the tumors in the grades must be due 
to differences m their rate of growth or, in other words, to the grade of 
malignancy The two classifications are closely related The extent of 
spread is based primarily on the activity and grade of the tumor It is more 
important than the giade m any individual case Unfortunately, it cannot 
always be detei mined with absolute accuiacy If it could be so determined, 
the prognosis would be eas)'- except m the C cases Neaily every A and B 
case would be assured of cuie, and only the C cases would be left m doubt 
But the limits of giowth can only be gauged approximately Errors are 
unavoidable Grading gives furthei information on which to estimate the 
probable extent of the tumoi in both the eaily and late cases It is perhaps of 
most value when applied to a group of tumoi s As Dukes has remarked, it 
IS essentially an index of the “pace of growth ” The two methods should be 
used to supplement one another They give different kinds of information, 
both of which are helpful m prognosis 

An attempt has been made to combine the two methods m a common 
classification The five-yeai results were studied in each of the nine possible 
combinations, as shown m Table XIV The classification is somewhat comph- 
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cated but seems to show promise, as the results indicate The Dukes’ rating is 
placed before that of the grade as it is the more important of the two 
The number of cases is as yet too small to test the leal value of the method 
in prognosis 

Table XIV 


FOLLOW-UP RESULTS ACCORDI^G TO GRADE AND DUKEs' CLASSIFICATION COMBIlsED 



Ai 

A2 

^3 

Bi 

B2 


Cz 

C2 

cs 

Cases 

18 

6 

2 

25 

22 

II 

2 

16 

22 

Five-year survivors 

Cases 

18 

6 

2 

18 

9 

6 

0 

6 

3 

Per cent 

100% 

100% 

100% 

72% 

41% 

55% 

— 

38% 

14% 


Five-year survivors with- 
out evidence of dis- 
ease 

Cases i8 6 2 13 94 063 

Percent 100% 100% 100% 52% 41% 36% — 38% 14 

Lymph Node Metastases and Prognosis — The presence oi absence of 
lymph node metastases has often been used as a rough basis for piognosis 
Such a method is somewhat similar to Dukes’ but less accurate The inci- 
dence of node metastases has been shown to be 27 per cent for all the cases 
m the series It was twice as high in the 1 ectum as in the colon This fig- 
ure IS probably considerably lower than it should be, as the earlier cases m 
the senes were not examined as thoroughly as the more recent ones In a 
recent carefully examined senes of 100 rectal cases treated by perineal and 
penneoabdommal excision, Gabriel, Dukes and Bussey^® found node metas- 
tases in 62 per cent Wood and Wilkie® found them m 51 per cent of cases 
in a similar series The incidence of node metastases was 30 per cent for 
the 27 “colloid” cases in our senes In the 10 “colloid” cases of the signet- 
ring type it was 50 per cent, and m the 17 other “colloid” cases 18 per cent 
Rankin and Chumley^® found node involvement in 58 per cent of all their 
“colloid” cases 

Table XV 


INCIDENCE or LYMPH NODE METASTASES 


Right 

Left 

Right and Left 


Colon and 

Colon 

Colon 

Colon 

Rectum 

Rectum 

Total cases 27 

78 

105 

107 

212 

Cases with node metastases 4 

15 

19 

39 

58 

Percentage of cases with node me- 
tastases 15% 

19% 

18% 

36% 

27% 


It has already been shown that cases with node metastases usually belong 
to a more malignant grade Sixty per cent of cases with node metastases 
were in Grade III as compared to only 4 pei cent in Grade I A comparison 
of the follow-up results showed 60 pei cent of the cases wuthout metastases, 
and 23 per cent of those with metastases alive five years without the disease, 
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making the incidence of survival two and one-half times higher in the former 
group The results were based on cases dead from the disease or alive five 
years with or without it 

Classification or Tumors as Projecting, Intermediate and Infil- 
trating, FOR Prognosis — The tendency of a tumor to grow out into the 
lumen of the bowel or to infiltrate into the surrounding tissues has often been 
used as a guide to prognosis not only m the large intestine but in other 
parts of the gastio-intestinal tract Whipple and Raiford-‘ have recently 
emphasized its use m cancel of the stomach On the other hand, Dukes-^ 
believes that such a classification of rectal cancer is misleading, and that 
these characteristics are simply stages in the life history of the tumor and 
do not represent different types He believes that the giowth at first projects 
into the lumen, perhaps arising fiom a benign adenoma, and that later as it 
increases m size its projecting poition with a poorer blood supply and 
greater exposure to infection sloughs away leaving an infiltrating ulcer It 
IS probable that this sequence sometimes occurs, but that it accounts for the 
differences m gross pathology m most cases seems doubtful In our series, 
the tumors were divided into three groups, projecting, intermediate, and 
infiltrating Only cases with gross specimens available for examination were 
included The proportion of cases m each group was 29, 49, and 22 per cent, 
respectively On comparing the histologic grades of these tumors, the 
projecting type proved to be mostly Grade I, and the infiltrating Grade III 
This IS what might be expected, and gives fuithei evidence of the benign 
character of the projecting tumois as compaied with the infiltrating 

The five-year results were far better in the piojecting than in the infiltrat- 
ing cases, as might be expected This was true botli in the colon and rectum 
Rankin and Olson'* reached a similar conclusion from a study of colon 
carcinomata 


Table XVI 

rOLLOW-UP RESULTS IN PROJECTING, INTERMEDIATE AND INFILTRATING TUMORS 


Cases 

8 r 

Projechng 

23 

Inlermediate 

42 

Infiltrating 

16 

Five-year survivors 

Cases 

44 

19 

19 

6 

Per cent 

54 % 

83% 

45 % 

38% 

Five-year survivors without evidence of 
disease 

Cases 

40 

18 

19 

3 

Per cent 

49 % 

78% 

45 % 

19% 


This classification is of some value in prognosis It is similar to that of 
Dukes but less accuiate The distinction between the thiee groups is often 
difficult to make and at best is only approximate 

Regional Variations in Grade — ^Variations m morphology in different 
parts of the tumor are frequent in cancer of the colon and rectum For this 
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leason, microscopic sections from several areas should always be taken It 
IS especially important to study the deep infiltrating edge which is often the 
least differentiated In about 15 pei cent of the cases in this senes, such 
variation made grading difficult The grade of the more anaplastic of the two 
areas was usually taken as the grade for the tumor itself In general, however, 
the same grade was found throughout the tumor 



Fig 18 — Carcinoma of the rectum showing marked variation in 
morphology and grade in the same tumor (X 85 ) 


The 1 elation of the grade of the tumor and that of the metastases m the 
regional nodes was also studied All cases were included irrespective of fol- 
low-up There were 62 in all In 53, or 85 per cent, the grade was the same 
In three, or 5 per cent, the grade m the nodes was more malignant than in 
the parent tumor, and in six cases, or 10 per cent, it was less malignant 
That the grade is usually maintained in the metastases, and if changed is as 
often of a higher as of a lower grade was noted by Gates and Warren,^® and 
Mills, Broders, and Caylor-’’ in various types of carcinomata, and by Haagen- 
sen^^ in cancers of the breast 

Comparison or the Grade of Biopsies and of the Parent Tumor — 
It has long been recognized that biopsies may fail to give a correct picture 
of the histology of a tumor The specimen is often too small for adequate 
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Study It only includes one area of the tumor, is usually taken from the 
surface of the growth, and does not include the deep edge which is often the 
least differentiated These disadvantages are encountered particularly m 
judging the invasive tendency of the growth, which has been shown to be one 
of the most impoitant criteria in grading In 20 consecutive biopsies, Dukes 
found that the biopsy showed a lower grade than the mam tumor in 16 
He consideied them unsatisfactoiy foi grading On the other hand, Stewart 
and Spies studied a series of carcinomata of the rectum based entirely on 
biopsies Although admitting their limitations, they believe that they are 
adequate foi grading and are of definite A^alue in piognosis 

In our series theie weie 74 cases of cancel of the rectum and rectosigmoid 
m which biopsies wre taken and could be compared with sections from the 
tumor after removal In 58, or 78 per cent of the 74 cases, the biopsy was 
of the same grade as that of the tumor on later examination In 10 of these 
cases, the biopsy appealed somewhat less malignant than the tumor, but not 
enough to leceive a different grade In 16 cases, or 22 per cent, the biopsy 
was at least one grade less malignant than the tumor w'as rated, and 111 twm 
cases there w'as a difference of tw'o giadcs, the biopsy being Grade I and the 
tumor Grade III Theie w^eie no cases m wdiich the biopsy appeared to be 
more malignant than the tumor itself In addition, it may even fail to give the 
coirect diagnosis A diagnosis of benign adenoma w'as made from the biopsy 
m seveial cases m our series only to be disproved on later examination 

The Size of Lymph Nodes and Mefasiascs — It is often difficult to de- 
termine at operation wffiethei 01 not the regional nodes are involved The 
size of the nodes has not proved to be a lehable guide Enlaigement is often 
due to inflammation rather than to metastases In this series, there w^ere 
97 cases with nodes reported to be enlarged at operation or in the pathologic 
examination of the gioss specimens Of these, 62 per cent proved to be 
uninvolved with only 38 pei cent showing metastases Of the nodes that 
showed metastases, only about one-half Avere reported enlarged In the colon 
alone the size of the nodes pioved even more misleading Only 21 pei cent 
of the nodes reported enlarged were positive 

Annnlauty — In over one-half of the cases in the series, or 57 per cent, 
in which gross specimens Avere available for study, the growth completely 
enciicled the boAvel This Avas ovei tAAUce as frequent in the colon as m the 
lectum, 78 pel cent as compared to 34 per cent No special relationship was 
found betAveen the giade of the tumor and the prevalence of complete annular- 
ity The five-year lesults were considerably better when the tumor Avas not 
completely annular than when it Avas, as might be expected The incidence of 
five-year survival without disease was 59 per cent in the former group, and 
40 per cent in the latter The results did not include the operative deaths, 
those lost to folloAV-up, and those dead fiom other causes 

Age — Age has long been thought to be an important factor in prognosis 
Cancer of the colon and rectum in the younger age groups is generally believed 
to give a poorer outlook Rankin and Comfort^® found a greater proportion 
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of highei giade tumors and poorei five-year lesults m patients age 30 years 
and less Sheddeir” also concluded that the grade decreases as the age in- 
ct eases Stewart and Spies" found the average age somewhat less m the most 
malignant grade in a small senes of rectal carcinomata Gates and Warren/® 
on the othei hand, found the relative frequency of the grades to be the same 
in each age gioup m a laige senes of epideimoid cancels In this senes no 
lelationship could be shown between the giade of malignancy and the age of 
the patient The lesults m the different decades were also compared No 
definite diffeience could be demonsti ated, however It is true that between 
20 and 29 years of age the five-yeai survival incidence was only 17 per cent, 
as compai ed to a general avei age of 32 pei cent, but there were only six cases 
m this group 

The average age of both the colon and lectal cases at operation was 52 
years In the light colon cases it was 49 yeais, slightly less than in the left 
colon 01 rectum cases Most cases occuried in the fifth and sixth decades 
The youngest patient was 28, and the oldest 77 years old 

TAntr XVII 

roLLOW-up nrsuLTS in tup DirrrRPNT age groups 




20-2g 

30-39 

40-49 

50-59 

6o-6g 

70-79 

Dead of disease or living five years 

with or without disease 

126 

4 

22 

28 

40 

32 

0 

Operative deaths 

61 

2 

6 

13 

21 

15 

4 

Lost to follow-up 

18 

0 

2 

3 

7 

5 

I 

Dead under five years from other 

causes 

7 

0 

0 

I 

1 

5 

0 

Total cases 

212 

6 

30 

45 

69 

57 

5 

Five-year survivors 

Cases 

68 

I 

12 

15 

23 

17 

0 

Per cent 

32% 

17% 

40% 

33% 

33 % 

30% 


Five-year survivors without evi- 
dence of disease 

Cases 

61 

I 

12 

13 

22 

13 

0 

Per cent 

29% 

17% 

40% 

29% 

32% 

23% 



Prognosis BcrORE Operation — ^The foiegoing discussion has been con- 
fined chiefly to determining piognosis aftei operation when complete gross 
and microscopic specimens are available Of even greater interest to the 
surgeon is prognosis before operation Unfortunately, this is much more dif- 
ficult It is only possible to any degree in rectal tumors that can be palpated 
or seen with the proctoscope and from which biopsies can be obtained The 
most important factor in prognosis, the extent of spiead of the growth, cannot 
be accurately determined at this time The early A cases can perhaps be 
identified by their mobility, small extent, and tendenc}" to project into the 
lumen The more advanced tumors may be suspected by their fixation, greater 
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degree of annulanty, ulceration, and extent Except in cei tain extreme cases, 
however, size is not a reliable criterion of opei ability Moreover, as West- 
hues^° has pointed out, fixation to the sacrum or prostate is more often due 
to inflammatoiy reaction than to carcinoma Mesenteric node involvement 
can seldom be determined before operation Westhues has also asserted that 
there is little relationship between the extent of the giowth locall}’’ and the 
presence of liver metastases The histologic grade of the tumor obtained by 
biopsy IS an important aid in prognosis, but indicates only tbe probabilities 
of the extent of the giowth Biopsy, moreover, is not always reliable and in 
nearly one-fourth of our cases was one grade less malignant than the true 
grade of the tumor It should be used witli great caution in determining 
operability in any individual case Thus, even with all the means available, 
the accurate prognosis of rectal tumors before operation is not yet possible 
Follow-up Results — In presenting tbe results of surgical treatment, 
the operative deaths, the cases lost to follow-up, and those dying under five 
years from other causes should be included Otherwise, the results are mis- 
leading and present too favoiable a prognosis The inclusion of these cases, 
for example, brought down our five-year results without evidence of disease 
from 48 to 29 per cent for the colon and rectum Tables XVIII and XIX have 
been prepared, however, for comparison with other series of cases calculated 
on similar bases The results m the colon were better than in the rectum, 
32 per cent as compared to 25 per cent The right colon showed the best 
peicentage of all, 37 per cent Rankin and Olson also had a somewhat better 
five-year follow-up in the right colon cases as compared to the left, but could 
give no explanation for the difference The poorer result in the rectum is in 
keeping with oui previous finding that rectal tumors show a higher propor- 

Table XVIII 


FOLLOW-UP RESULTS 

Operative Deaths, Cases Lost to Follow-Up, and Cases Dead from Other Causes Included 



Right 

Colon 

Left 

Colon 

Right and Left 
Colon 

Rectum 

Colon and 
Rectum 

Cases dead of disease or alive five years 

with or without disease 

14 

48 

62 

64 

126 

Operative deaths 

9 

19 

28 

31 

59 

Lost to follow-up 

2 

10 

12 

6 

18 

Dead under five years from other causes 

2 

r 

3 

6 

9 

Total cases 

27 

78 

105 

107 

212 

Five-year survivors 

Cases 

10 

26 

36 

32 

68 

Per cent 

37% 

33% 

34% 

30% , 

32% 

Five-year survivors without evidence 
of disease 

Cases 

10 

24 

34 

27 

61 

Per cent 

37% 

30% 

32% 

25% 

29% 
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tion of Glade III tuinois than the colon and ovei twice as high a pioportion 
of advanced cases with metastatic nodes, but the diffeience is less than might 
be expected Rankin and Olson had 58, 48, and 51 pei cent five-yeai survivors 
without evidence of disease in the 1 ight colon, left colon, and combined group 
lespectively Their lesults show a high incidence of suivival but the opera- 
tive deaths, cases lost to follow-up and dead from other causes were not 
included 

Table XIX 
rOLLOW-UP RESULTS 

Operative Deaths, Cases Lost to Follow Up and Cases Dead from Other Causes Not Included 

Right Left Right and Left Colon and 

Colon Colon Colon Rectum Rectum 

Cases dead of disease or alive five years 

with or without disease 14 48 62 64 126 

Five-year survivors 

Cases 10 26 36 32 68 

Percent 71% 54% 58% 50% 54% 

Five-year survivors without evidence of 
disease 

Cases 10 24 34 27 61 

Percent 71% 50% 55% 42% 48% 

A comparison of the results with and atithout node metastases showed, 
as might be expected, a much bettei prognosis when the nodes were not 
involved Of the combined colon and lectal cases without node metastases, 34 
per cent survived five years and weie free of disease as compared to 16 per 
cent of the cases with lymph node metastastes The results were slightly 
better in the colon than in the 1 ectuni when the nodes wei e not involved, and 
about the same when they weie The best results were seen m the right 
colon when the nodes were negative and the poorest when positive The cases 
without node metastases repiesented 73 per cent of all the cases, and those 
with metastases 27 pei cent This ratio is probably not accurate and should 
show a highei figuie for the cases with involved nodes because of inadequate 
examination of the lymph nodes in the earhei cases m the senes 

Of the 27 “colloid” tumois, seven, or 26 per cent, weie alive over five 
years without disease This figuie is based on all the “colloid” cases and 
includes operative deaths, cases lost to follow-up, and those dying from other 
causes Only one case with involved nodes survived five yeais The 17 “col- 
loid” tumois that were not of the signet-ring type showed four, 01 24 per cent, 
living five years without evidence of disease This lesult is slightly poorer 
than the 29 per cent average for the whole senes As most of these “colloid” 
tumors fell into Grade I, histologically, one would have expected a bettei 
result Of couise, the group is entirely too small to warrant a definite con- 
clusion All cases with involved nodes died with lecurrences within five 
years Only eight of the 17 cases had follow-ups that permitted analysis 
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There were lO signet-nng tumors in all Seven had follow-up records 
suitable for study There vere thiee five-yeai survivors without disease, or 
30 per cent Here again the numbei is too small for any definite conclusions 

Although the five-3''ear lesults in the tw-^o types of colloid tumois hare 
been similai, the higher piopoition of Grade III tumors and the much highei 
incidence of node metastases in the signet-ring cases suggest that they are a 
particularly malignant group Parham,^" Raiford,** Rankin and Brodei s,“ Och- 
senhirt,^^ and Rankin and Chumley^*' hold the same view 

SUMMARY 

(1) A senes of 223 cases of carcinoma of the colon and rectum has 
been studied Adequate follow-up recoids were obtained in 205, or 92 per 
cent 

(2) The following four ciiteiia for histologic grading w’^ere found to be of 
value from our foIIow'--up results Glandular aiiangement, invasiveness, nu- 
cleai polarity, and numbei of mitoses 

(3) Both a numerical and nonnumeiical method of grading rvere tried, 
based on the four criteria selected As both gave very similar results, the non- 
numeiical method w^as adopted because of gieatei simplicity Three giades 
of malignancy w^ere used instead of the usual foui 

(4) Most of the cases w^eie Grades I and II The percentage of Giade I 
tumois was 19 per cent higher and that of Grade III tumors 16 per cent 
low'er in the colon than in the rectum, suggesting that colon tumors tend to 
be better diffei entiated Simple “colloid” tumois w^ere mostly Grade I, and 
those of the signet-nng type nearly all Giade III 

(5) A definite relationship w'as found between the follow-up results and 
the grades The chances of living five yeais wnthout lecunences were thiee 
tunes as good for the Giade I cases as for the Giade III cases The same 
relationship w^-as seen when the cases wnth and wuthout node metastases w^ere 
studied separately, although it ivas less stiikmg The incidence of metastatic 
lymph nodes increased wnth the grade 

(6) The distiibution of cases according to Dukes’ classification show'ed a 
higher propoition of advanced C cases m the lectum than m the colon, wuth 
a conespondingty smaller piopoition of A cases Only turn out of 69 cases 
show'ed node metastases befoie the bow^el wall had been penetiated Dukes’ 
generalization in this regard has been shown b}'- our series to apply to the 
colon as w'-ell as the rectum 

(7) Follow'-up results accoiding to Dukes’ classification showed striking 
differences between the A, B, and C cases No definitely proven A case died 
after operation from lecurrence The chance of five-} ear survival wuthout 
disease w’^as ovei four times as good for the A as for the C cases The value 
of this classification in prognosis is obvious 

(8) A definite lelationship was found between the giades and Dukes’ 
method of classification Most of the A cases were found, histologically, to be 
Grade I, and very few^ Grade III, wdiereas C cases W'ere mostly Grade III 
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and very rarely Grade I The extent of spread of a tumor at operation is of 
the greatest importance in prognosis m any particular case, but is m turn 
based primarily on the rate of growth as evidenced by the grade of the tumor 
Both criteria should be used m prognosis to supplement one another A classi- 
fication combining both the grade and Dukes’ method is presented 

(9) Lymph node metastases occurred in 27 per cent of cases in the whole 
group and were twice as frequent in the lectum as m the colon They were 
present in 30 per cent of the “colloid” cases, occuiring m 50 per cent of those 
of the signet-ring type and 111 18 per cent of the other “colloid” cases The 
incidence of five-year survival was two and one-half times higher when the 
nodes were not involved than when they were 

(10) Tumors classed by gioss examination as projecting gave far better 
five-year lesults than those classed as infiltiating Most of the projecting 
tumors were, histologically. Grade I, and the infiltrating Grade III 

(ir) Vaiiations in histologic grade in different parts of the same tumor 
were fiequent The giade of the tumor in the metastastic nodes was usually 
the same as that found m the mam tumor In 78 per cent of the 76 lectal 
tumors 111 which biopsies were taken, the biojis}’^ showed the same grade as 
the tumor In 22 per cent of cases, the biopsy was at least one grade less 
malignant In no case was it more malignant 

(12) The presence of enlarged lymph nodes is not a reliable indication 
of metastases In 97 cases in which the nodes were leported enlarged, only 
38 per cent contained metastases 

(13) No relationship could be found between the age of the patients 
and the five-3'ear results 

(14) The follow-up results which included opeiative deaths, cases lost 
to follow-up, and dead from othei causes, showed 29 per cent living five 
years without disease for the combined gioup, 32 pei cent for the colon, and 
25 per cent for the rectum 

(15) Of the 17 “colloid” cases not including the signet-iing type, 24 per 
cent survived five years without evidence of disease, as compared to 30 per 
cent of the 10 signet-ring cases Both series, howevei, are too small to war- 
rant conclusions 

(16) The five-year results without evidence of disease in cases both with 
and without node metastases showed 34 pei cent foi the former, and 16 per 
cent for the latter m the combined colon and lectum gioup If the nodes show 
metastases, the piognosis foi five-year survival both m the colon and rectum 
is just about one-half as good 


CONCLUSIONS 

The grading of colon and rectal tumors is of definite value for prog- 
nosis It is of less value, however, than the classification of these tumors 
according to their extent of spread, as outlined by Dukes A combination of 
these two methods may prove even more effective 
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MALIGNANT TUMORS OF THE SALIVARY GLANDS * 
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SURGICAL SFRMCLS OB ST LDKE*S HOSPITAL, NFW TORK, N 1 

In the earlier leports on tumors of the salivary glands appearing at 
the end of the eighteenth and the beginning of the nineteenth centuries, no 
clear distinction was made between those arising m and deiived from the 
salivaiy glands and othei tumois appealing in the legions of the salivary 
glands but not actually of salivary gland ongm It is piobable that certain 
inflammatory and granulomatous lesions weie included The first attempt 
at classification seems to have been made by Beiard^ in his thesis published 
in 1841 Additional knowledge concerning the character of salivary gland 
tumors w'as gained thiough the works of Lebert,- Broca,^ Richard,'* and 
Dolbeau** (1850-1858) Their true origin became lecognized, and they weie 
described as adenomata or enchondromata Billroth** (1859) ‘'•*''*^ Viichow'" 
(1863) made rather detailed gross and micioscopic studies and noted their 
complex stiucture Von Biuns® (1859) made an histopathologic study of 
the mateiial fiom a consideiable number of cases and was regarded by Volk- 
rnann** (1895) as the foundei of oui knowdedge on the subject Apparently 
the name “mixed tumois” w'as established through an article published by 
Minssen,*** in 1874, m wdiicli they weie referred to as “gennscJite Gesclnvnlsta ” 

During the lattei half of the nineteenth centuiy, the origin of salivary 
gland tumois W'as a matter of lively inteiest and diffeience of opinion Theie 
were thiee piincipal schools of thought One school believed they were de- 
rived from connective tissue and, therefoie, mesenchymal m origin, Billroth,** 
Virchow** and Kaufmann** were the chief protagonists of this theory A 
second gioup believed that vascular endothelium constituted the tissue of 
origin, the names of Kolaczek,*” Waitmann,*** Nasse*^ and Volkmann** aie 
piommently associated wnth this gioup Volkmann, moie than an)'- other, 
was responsible for the populai ization of the endothelial hypothesis A third 
group believed that the complex nature of salivaiy gland tumors could best 
be explained upon the assumption of bianchial origin, Cohnheim,*** Birch- 
Hirschfeld,*** Cuneo and Veau,*'*^ and Fiedet and Chevassu*® are closely 
identified with the earliei development of this thought A fourth group, 
largely influenced by the work of Hmsberg,*® believed that detached or dis- 
placed embryonal salivary gland cells w^ere responsible for the later formation 
of tumors A fifth gioup, laigely of the French school, attiibuted the de- 
velopment of salivary gland tumors to a simple direct origin from glandular 

* Read before the New York Suigical Society, May ii, 1938 Submitted for publica- 
tion August 4, 1938 
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epithelium, Verneuil,-® Planteau^^ and Duplay-- were suppoiters of this 
point of view 

It cannot be said that any wholty satisfactory h}'pothesis has been de- 
veloped Difficulty has been encounteied in offeimg a suitable explanation 
foi the frequent occuiience togethei of epithelial, cartilaginous, myxomatous 
and fibrous tissues m a single tumor The majoiit}^ of investigators subscribe 
to the theoiy of epithelial oiigm, but there is some difference of opinion as 
to the actual mode of development Pitance,-® in 1897, suggested that the 
paienchymal cells of mixed tumois were deiived from masses of cells left in 
01 about the gland duiing the process of development Hinsberg^® did a 
laige amount of embryologic reseaich, the results of vhich suppoited the 
epithelial oiigin of salivary gland tumois and indicated that they arise from 
embryonal glandular elements Wilms-"* and Wood,-^ however, have placed 
the time of detachment of epithelial cells to a still earlier pei lod of embryonic 
development According to their belief the detachment occurs before the 
salivary glands are formed It is not, theiefoie, embryonic parotid tissue 
which becomes disorganized but lathei a displacement of the buccal epiblast 
from which the parotid is subsequent!)’- to be formed Some underlying meso- 
blast IS assumed to be included in the ectopic process By the assumption 
of an eaily displacement it is easier to explain the presence of epithelial cells 
with mtei cellulai bridges or spines which have fiequently been observed in 
salivaiy gland tumors The close association of cartilage, myxomatous tissue 
and other structures of mesoblastic origin also becomes more comprehensible 

To further clarify the probable mannei of growth of salivary gland 
tumors, it appears worth while to review in some detail the embryonic de- 
velopment of a normal gland According to Hammar-® the beginning of 
paiotid development is seen by the end of the first month, the embiyo then 
being about 8 Mm long A gioove appears in the sulcus of the cheek 
near the angle of the mouth Grosser-" and his associates desciibe the furthei 
development as follows “At first quite small, the furrow gradually elongates, 
and befoie the embiyo has 1 cached a length of 17 Mm it sepaiates from the 
epithelium and foims a tubulai structuie l}mg beneath the epithelium of the 
alveolobuccal gioove and opening into the mouth cavity at a point which 
coi responds with the anterior end of the oiigmal fuirow Mesenchymatous 
tissue gradually forces its way between the tube and the alveolobuccal epithel- 
ium, and the tube, increasing m length, pushes its way back over the masseter 
muscle to the neighboihood of the external ear As it comes into this region 
the tube or duct, as it may be called, begins to branch at its posterior extrem- 
ity, the branches being at first solid outgiowths fiom the wall of the duct, 
and, as these increase in number and size and become surrounded by a mesen- 
chymatous capsule, the gland assumes the position and geneial form of the 
adult stiuctuie The histogenetic development of the sain ary glands 
IS not completed until some time aftei bath, probably not until after the 
child IS weaned The canalization of the solid anlagen of the glands proceeds 
peripheially, and so long as the teimmal branches remain solid the) ha\e 
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the powei of producing additional buds When, however, the lumen is formed 
in a bud and it becomes an alveolus, its power of budding is lost, and the 
further increase m the size of the gland is due to the development of the 
investing connective tissue and to an increase m the size of the alveoli already 
present ” 

Our special attention is drawn to the appai ent capacity of the solid aniagen 
of glands to continue to glow and produce buds until canalization takes place 
If groups of cells became detached from the embryonic gland or from buccal 
epiblast and were subsequently activated, it is quite conceivable that their 
development might follow a couise of the fetal type Faulty canalization or 
failuie of canalization would be followed continued epithelial budding and 
giowth With the concomitant development of an investing connective tissue 
capsule, a tumor would be foimed If growth were orderly and development 
of the capsule kept pace with the epithelial elements, such a tumor should 
remain encapsulated and benign If, on the contrary, the late of epithelial 
piohfeiation became excessive, there would be invasion of adjacent tissues, 
and the tumoi would he called malignant 

Sahvaiy gland tumoi s, if derived from pnmitive embryonal tissues, may 
leasonably be expected to show considerable diversity of structure and this 
indeed is the case A number of t)'pes are found m both the benign and 
malignant groups The common types of malignant tumors are (i) The 
mixed tumois with malignant changes, (2) tumois composed of small cells 
of the basal type either with solid or cjdindromatous arrangement, (3) papil- 
laiy cystic tumors, (4) adenocaicinomata, (5) squamous cell caicinomata, 
and (6) a somewhat heteiogeneous gioup, usually rather undifferentiated, and 
not confoiming to any of the preceding classifications 

The tumois behave, clinically, somewhat as their cellular structures would 
indicate Metastatic lesions generally follow the pattei n of the original tumor 
In the case of the malignant mixed tumors the secondary implants usually 
appear 111 simpler form Occasionally, however, the metastatic tumors greatly 
resemble ordinary mixed tumois, even to the extent of being circumscribed 
or encapsulated Such cases have been reported by Tommasi,"® Griffini and 
Trombetta,-® Barozzi and Lesne,^® Le Dentu,^^ Partsch,^- KornbhtlP^ and 
McFarland 

When metastasis occuis, the regional lymph nodes aie occasionally in- 
volved but not with gieat frequency In 27 cases fiom the records of St 
Luke’s and New Yoik Hospitals (Tables I and II) ljunph node involvement 
Avas proved in only four, approximately 15 pei cent Metastasis to the lungs 
was demonstiated 1 oentgenologically m eight of the ii cases which Avere ex- 
amined, an incidence of approximately 30 per cent for the entire series In 
16 patients no roentgenologic examinations of the chest Avere made It is 
quite possible that a more complete study of this group Avould have added 
to the incidence of pulmonary metastasis Bones were involved 111 tAVO 
cases General metastasis occurred in one case In 82 cases of definite 
malignancy of the laige salivary glands, reported from the Radiumhemmet by 
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Ahlbom,^^ metastases were reported in the lymph nodes in nine instances 
(ii per cent), seven to lungs (85 pei cent), seven to bones, and five cases 
with general metastasis In 42 cases, lepoited by Stem and Geschickter,'’® 
there was enlargement of the cervical lymph nodes m 13, or 309 per cent 
Actual metastasis, howevet, was proved in only one case Metastasis to the 
lungs appaiently was not obseived in any case Mediastinal metastasis was 
recorded in one case The authors state that distant metastases are extremely 
lare 

The development of metastatic lesions does not appeal to bear a close 
1 elationship to the duiation of the disease One patient (Table I, No 121-135) 
had histologically proven metastasis to a cervical node and 1 oentgenologic 
evidence of pulmonary metastasis, both m less than tno yeais after the 



Fig I — Case 5904s. Table I Roentgeno Fig 2 — Case 95866 Table I Roentgcno 

gram of chest, 21 jears after appearance of gram taken 20 jears after appearance of a sub 
original parotid tumor, showing pulmonarj meta maxillarj tumor showing e\tensi\e pulmonarv 

Stases It IS probable that the tumor was pri inaohement The primarj tumor had been ex 

manly benign and that raahgnanc> was 1 later cised 19 years before and histologically dng 
development The patient liaed two years and nosed as a “mixed tumor" 
four months after this roentgenogram was taken 
and had very few subjectiae symptoms 

apparent onset of the pnmary tumoi Anothei patient (Table I, No 293- 
784) showed no 1 oentgenologic evidence of pulmonaiy involvement nine 
years aftei onset, but the following yeai unmistakable shadov s were present 
Additional examples of delayed metastasis are to be seen m Figures i and 2 
The tendency of malignant salivary gland tumors towaid remote meta- 
stasis, with relatively infiequent involvement of the regional Ijmph nodes, is 
m marked contrast rMth the behaMOi of othei malignant epithelial tumors 
ansing m the same general vicinity Caicmoma of the tongue and buccal 
mucosa, foi example, legulaily metastasizes to the ceivical lymph nodes and 
raiely extends beyond them Billioth® r\as impressed by the relative infre- 
quence of legional lymph node involvement in carcinoma of the sain ary 
glands, and concluded that these tumors rarely gave rise to metastasis 
Tumors of the sahvaiy glands, as lecoided fiom a number of clinics, ha\e 
shown considerable difference in the incidence of malignancy Wood-^ placed 
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It at 25 pel cent of the face and neck group Nasse®'^ found two carcinomata 
and two sarcomata m 36 cases, ii pei cent Volkmann” leported one cai- 
emoma and one fibrosaicoma in 33 cases, 6 per cent In the gioup of cases 
from the Massachusetts General Hospital, Benedict and Meigs®® recorded 41 
benign tumois, 21 carcinomata, and nine sarcomata, an incidence of malignancy 
amounting to 42 per cent In the series of parotid tumors reported by Stem 
and Geschicktei theie were 42 malignant tumors m a total of 241 cases, 
174 per cent Ahlbom®® reported 82 cases of definite malignancy m 193 



Fig 3 — Cnrcmomn of the pirolid occurnnp 
nt the age of 29 The rather smooth contour and 
pentle slope of the tumor indicate its infiltrating 
character Benign lesions are frcquentlj irregular 
and often stand out in a more striking manner 

tumors of the large salivary glands, 42 pci cent In 150 consecutive cases 
fiom the records of St Luke’s Hospital, New Yoik, Shore®® found malignant 
tumors making up ii per cent of the total Among the entire population, 
however, malignancy is relatively infrequent The 82 cases reported by 
Ahlbom constitute the largest series thus far assembled 

The symptoms are few and by no means pathognomonic A small nodule 
or swelling appears without apparent cause and increases m size, usually 
slowly, but sometimes rapidly There may be a history of the previous re- 
moval of a tumor from the same gland When a tumor lecurs after being 
removed completely and without rupture of its capsule, malignancy should 
be suspected even if the original tumor was histologically benign As a rule 
there is no pain , when present, it is usually desci ibed as shooting or stabbing 
m character and is referred to the jaw, side of head, or ear A large growth 
sometimes interferes with motion of the jaw, attempts to open the mouth 
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widely may cause pam by compiessmg the tumor In advanced cases theie 
IS frequently a spontaneous facial paralysis due to nerve involvement 

In appeal ance, the malignant tumoi cannot be accuiately distinguished 
fiom one which is benign Fiequently the malignant lesion appeals as a 
rather even elevation with maigins which aie not \\ell defined (Fig 3), 
wheieas, the benign tumor often presents as a precipitous, nodulai swelling 
On palpation the malignant tumoi is usually quite hard and fixed to the 
deeper structuies Less fiequently theie is fixation to the skin as well In 
late cases theie may be ulceiation or a facial paralysis The limits of the 
tumor as a lule aie not easily defined The palpation of more than one 
tumor mass is stiongly suggestive of malignancy A benign tumor is ordi- 
narily a well encapsulated, fieely movable, firm, lesilient, often lobulated, 
single tumor 

Other conditions which may be confused with tumoi s of the salivaiy 
glands aie those affecting the gioups of lymph nodes which are intimately 
associated wnth glands Bianchiogemc tumoi s and cysts, tumors of the jarvs, 
and inflammatory conditions aie also mistaken, now' and then, for new' 
grow'ths of sahvaiy gland oiigin 

Histologic diffeientiation of benign and malignant sahvaiy gland tumors 
IS sometimes extiemely difficult A malignant tumoi may appear encap- 
sulated and be indistinguishable microscopically from a benign giow'th Tlie 
diagnosis in such cases depends ultimately upon the clinical course of the 
disease In the average case the histologic diagnosis is made w'lth relative 
certainty 

Treatment of the malignant tumors is fai from satisfactory Radical sur- 
gery frequently cariies the handicap of pioducing facial neive paralysis w'hen 
applied to parotid tumoi s, and these constitute the gieat majoiity In many 
cases It also fails to completely eradicate the tumor Radiation has the dis- 
advantage of thieatening the integrity of noimal tissues, especially the skin, 
if given in dosage sufficient to destroy the tumoi A combination of sur- 
gery and radiation appeal s to have given better results than either used alone 
and has been adopted as the standard ti eatment m a number of clinics There 
is, however, considerable variance m the expeiiences and views expressed 
111 the literature Wakeley,^® Benedict and Meigs,®® and McFarland®^ saw 
little benefit from radiation, w'hereas. Quick and Johnson^^ apparently le- 
garded it as the ti eatment of choice Beiaid,'*® Wickham/® Causse,^'^ Hintze,'*® 
Ahlbom®® and, in fact, most clinicians of to-day favor a combination of the 
tw'O agencies 

The application of both surgeiy and ladiation in the treatment of a par- 
ticular case natuially raises the question as to which is chiefly responsible 
for the result obtained A conclusive answ'ei to this question has not been 
leached and must aw'ait fuithei experience The quality of surgery or 
ladiation employed and the type of tumor are, no doubt, matters of impor- 
tance Surgeiy w'hich does not completely remoie the tumor cannot be ex- 
pected to effect a cure, the same is true of ladiation which fails to destroy 
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all of the tumoi cells To a restiicted degiee, each method can supplement 
the work of the other, but it is also tiue that there is an ovei lapping of their 
limitations, particularly m the case of advanced lesions 

The complications associated with surgical extirpation are those incident 
to any other opeiation of like magnitude about the face and neck There 
are, in addition, the injuries to the facial nerve which aie fiequently made 
necessary by inclusion of the neive in the tumor mass When a complete 
division has been pioduced, it is sometimes possible to lestore continuity by 
sutuie of the neive ends If the ends aie sepaiated by a considerable dis- 
tance, the nerve giaftmg piocedure desciibed by Duel'*” may be tried An- 
othei piocedure is the grafting of the spinal accessory'*'^ or the hypoglossal'*® 
nerve to the distal segment of the facial If it is impossible to restore in- 
nervation, fascial ti ansplants'*® oi musculai rearrangements®® may be made in 
01 del to amehoiate the condition 

The principal complications of radiotherapy are tlie occasional radiation 
necrosis, ati opine changes in the skin and deeper tissues vith postiadiation 
dermatitis or ulcei, and atiophy of the salivai}' and mucous glands with con- 
sequent dryness of the mouth Heav}' ladiation is also sometimes followed 
by facial paralysis 

Piognosis 111 the individual case is a matter of gieat uncertainty If un- 
treated, the disease progresses at a rate which cannot be predicted In some 
cases It runs a veiy slow couise ovei many yeais, in otheis the piogression 
IS rapid and death may occui within a year of the apparent onset Death 
may come thiough giadual exhaustion, from ulceration with infection or heni- 
oirhage, from pulmonaiy oi othei metastasis, oi from intercui rent disease 
In the treated cases a ceitain lathei low salvage is obtained Surgeiy 
alone gave 20 pei cent of thiee-yeai remissions and 13 pei cent of five-year 
remissions in the 42 cases repoited by Stem and Geschicktei Hintze'*® 
reported a five-yeai remission in 26 per cent of a senes tieated mainl)'^ by 
surgery with some postopeiative radiation Benedict and Meigs®® could re- 
port out of 30 malignant tumors of the paiotid only one living and well thiee 
years aftei treatment All weie treated by surgeiy, with 01 without radium 
In 62 cases of malignant sahvaiy and mucous gland tumors tieated by 
radiation alone, Alilbom®® lepoited that 39 had been followed foi five years 
and that nine, 01 23 per cent, were free of signs and symptoms Of 55 
cases followed three years, 15, 01 27 pei cent, weie well 

Alilbom reported, in the same article, 62 similar cases treated by surgeiy 
and radiation combined Thirty-five had been followed five yeais and 14, or 
40 per cent, were free of disease Fifty-five had been followed three years, 
and 27 of these, or 49 per cent, wei e well In 82 cases of definitely malignant 
tumors of the large salivary glands analyzed in Ahlbom’s series, there were 
12, or 143 per cent, who survived five yeais 01 11101 e without lecurrence 
There were six others, 7 per cent, fiee of recurience foi more than three 
but less than five yeais One of the five-yeai survivois was treated by radia- 
tion alone, all the others had surgery and radiation Berard®^ and his asso- 
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ciates have repoited 15 cases of histologically verified cancel of the parotid 
treated by a combination of snigeiy and radiation with five, or 33 pei cent, 
well after thiee yeais and thiee, 01 20 pei cent, well aftei five years 

In 27 cases of caicinoma of the laige sahvaiy glands taken from the lec- 
oids of St Luke’s and New Yoik Hospitals (Table I), all except two had 
one or moie attempts at suigical extirpation None had preoperative radia- 
tion Fomteen had postopei ative radiation Two veie tieated by loentgeno- 
therapy alone, aftei a pieliminaiy biopsj'’ 

Out of the gioup of 27 patients, onl}'- thiee, approximately ii per cent, 
are known to have been living and well 11101 e than five years after operation 
One of these, vith a paiotid caicinoma, had a single operation with no radia- 
tion and IS now well ten yeais aftei opeiation Anothei patient with parotid 
caranoma had two opeiations with postoperative ladiation and is known 
to have been well seven jeais aftei the second opeiation A patient with a 
submaxillaiy salivary gland caicinoma had a single operation wnth no 
radiation and is now' living and well nine yeais aftei operation One patient. 
Dr M K Smith’s case with a sublingual sahvaiy gland caicinoma, is living 
17 yeais since the appeal ance of the tumoi and nine years since the last 
operation, but has local lecurrence and metastasis to the lungs Operation 
111 this case w'as followed by roentgenotheiapy 

In addition to the survivals of moie than five years, theie aie some of 
shorter duiation One patient, who had a paiotid carcinoma, is well two 
years and seven months aftei operation, and another who had submaxillary 
carcinoma is w'ell two yeais and six months after opeiation There are 
seven additional patients wdio aie apparently free of disease, but all for a 
period of less than tw'o years It is possible that the continued survival of 
some of this gioup wall inciease the numbei of five-yeai remissions 

As a rule, caicinomata of the laige salivary glands are visible, palpable, 
accessible tumoi s, chaiacteri/ed by slow' growth and late metastasis Accord- 
ing to the usual criteria, such tumors should lend themselves 1 eadily to treat- 
ment and offer a good prognosis It is obvious, how'evei, that such has not 
been the case The intimate association of parotid tumors with the facial 
nerve unquestionably accounts for many failuies, paiticularly in surgical 
treatment Patients are fiequently advised to ignoie tumors in the parotid 
gland because there is dangei of injury to the nerve Facial paralysis is a 
serious handicap and neithei patient nor physician can be blamed foi wishing 
to avoid it It IS to be lemembeied, however, that from 10 to 40 per cent 
of the large sahvaiy gland tumoi s aie either piimanly malignant or be- 
come malignant If such a tumoi is permitted to grow, the time inevitably 
comes when it must be removed under conditions w'hich make nerve destruc- 
tion almost a certainty It is undoubtedly bettei to advise removal of all 
salivary gland tumors when they first come under observation In the case 
of a benign tumor serious damage to the facial nerve is seldom necessary 
If the tumor is malignant, early removal offers the best chance of avoiding 
nerve injury and of cure 
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SUMMARY 

Malignant tumois of the salivai}’- glands in the gieat majority of cases 
are epithelial in origin and aie classified as carcinomata 

They piobably aiise m displaced embij^onal cells of the salivary glands 
or moie likely fiom the buccal epiblast with some underlying mesoblast 
They exhibit a wide variety of histologic sti ucture and of clinical behavior 
The)'- aftect the sexes in neaily equal numbers and may occur at almost 
an)>- age The youngest of the present senes was i6 years old, the oldest 68 
years, the majoiity appealed in middle life 

Some appaiently arise as malignant tumois while otheis appear to be 
the result of malignant changes m primaiily benign tumors 

The disease maj'- run a fatal couise within a few months or the patient 
may survive for many j'^eais with the disease 

Metastasis to the legional lymph nodes is relatively infrequent The in- 
cidence was approximately 15 pei cent m the piesent senes of 27 cases 
Metastasis to the lungs is peihaps more common than is generally recog- 
nized Eleven patients of this senes had loentgenologic examinations of the 
chest Eight showed convincing evidence of pulmonary metastasis, an in- 
cidence of 72 per cent of those examined and appi oxnnately 30 pei cent 
of the entire series A roentgenogiam of the chest should be a routine pio- 
cedure m the study of these cases 

The treatment which appears to have given the best results is surgical 
extirpation combined with ladiotherapy 

The lesult 111 a given case cannot be predicted with any gieat accuracy 
The general piognosis can scarcely anticipate the ultimate cure, or five-yeai 
survival, of more than 25 pei cent 
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Discussion — Dr N Chandler Foot (New York) The origin of 
tumors of the salivary glands is still far from being settled A good many 
authorities ate inclined to the fetal rest theoiies, rather than that of parotid 
origin The theory of their origin from portions of the buccal epiblast is 
particulaily alluring Their origin from the parotid itself would scarcely 
explain the very pleomorphic structure of these tumors On the other hand, 
unmixed tumors do occur in the pai otid and these are quite uniform structui es 
This may mean that some of the group do indeed arise from salivary gland, 
but it might also indicate that only one element of the buccal epiblast has 
expiessed itself in the tumor It ma)' be, too, that there are more than one 
source of origin for these tumors This, however, would seem to be rather 
far-fetched 

Doctoi MacFee has spoken of tumor growth outstripping capsular growth 
and thus breaking out into the surrounding tissue to become malignant This 
breaking thiough the capsule is a good starting point for formulating tumor 
malignancy m these cases as, unfoi tunately, one can tell very little histologic- 
ally To many tumors that Doctor Foot has seen, he would unhesitatingly 
have given a clean bill of health, had he known nothing of the surgical history 
of the case On the other hand, outspokenly malignant-looking examples may 
be well encapsulated and often bring contumely upon the pathologist who 
views them with alaim and gives a gloomy prognosis Doctor Foot had had 
a patient with a completely innocent-looking tumor return on three occasions 
to the hospital, the last time with appaient pulmonary metastases This tumor 
was very poorly, if at all, encapsulated, and invaded the muscle m the parotid 
region For these reasons. Doctor Foot felt it of the utmost importance that 
the pathologist should be acquainted with the suigical data concerning a 
mixed tumoi of the parotid, before attempting to give a prognosis 

The large tumor of unmixed nature, that Doctor MacFee removed from 
the parotid region, was grossly opaque, light yellow and very firm, so that 
it resembled parotid tissue somewhat Undei the micioscope, however, it 
seemed to be made up of cords of cuboidal cells with a delicate stioma filled 
with capillaries, separating the cords and resembling the structure of a para- 
ganglioma and hence carotid body Doctor Foot could not quite make up 
his mind whether this was a carotid body tumor displaced slightly higher than 
usual, or a rather atypical offspring of the parotid which had failed to take 
on mixed characteristics 

Dr Robert H Kennedy (New York) called attention to one very 
black side of the tumors under discussion worth emphasizing, at least as they 
present themselves at the Skin and Cancer Hospital Almost invariably, when 
operation is pei formed upon them there, it is anywhere from the second to 
to the tenth or twelfth time The impression is gamed there that most of 
these tumors originally were operated upon by a surgeon or a general prac- 
titioner who took them as a rather simple pi ocedure, opei ating most commonly 
under local anesthesia, believing that the tumor, which is apparently possibly 
I cm or I 5 cm m diameter, represents the entiie growth, when as a matter 
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of fact it leally repiesents the prominence of the parotid fascia ovei a tumor 
that has not yet broken through, or if it has broken through, the fascia does 
not disclose the deep pait at all In view of the statistics presented by Doctor 
MacFee legaiding chance of recoveiy, and the fact that the pathologist can- 
not tell m many cases which ai e the malignant tumoi s and which are not, the 
small tumoi s that one sees in the parotid region deseive particular preparation 
foi very thoiough operation the first time one sees them Doctor Kennedy 
said he felt that the proceduie he had learned from Doctor Semken was the 
best one to cai ry out for these tumors, namely, a crucial incision for a parotid 
tumor of an)'- size at all, then dissecting up the foui quadrants and suturing 
them back The dissection is made as much as possible from above down- 
waid so that one inns in the diiection of the facial nerve If there is any 
possibility that that nerve runs through the tumor, it is, of course, most essen- 
tial to attempt to save it Occasionally one finds that the tumor is in the 
supeificial portion of the paiotid and has so compressed the major portion 
of the gland that the facial neive is well piessed away from the tumor, still 
lying m the parotid tissue 

Doctor Kennedy felt that it was inexcusable to use radiotherapy in prefer- 
ence to opeiation, as is still practiced in a good many cases He had nevei 
seen it do anything except possibly cause recession for a time, and in numerous 
cases wheie a biopsy was perfoiraed with a diagnosis of benign tumor, after 
multiple radiation treatments, the patient comes in with a very malignant 
growth 

Dr Hugh Auchincloss (New York) said that of recent years the 
seriousness of the prognosis m these cases had come to be more fully appreci- 
ated It seems plausible, owing to the frequency of lung metastases m these 
cases, to perform a preliminary ligation of the external and internal jugulai 
veins, if an attempt at removal be made It is more than likely that these 
tumors have their distiibution b)^ means of the blood stream 

Doctor Auchincloss described a patient, a middle aged woman, who was 
sent to him within the last yeai in consultation from a neighboring state A 
small specimen had been removed fiom the right parotid region previously 
The left parotid was swollen and strongly suggested new growth He removed 
a specimen from the left side and Doctor Stout made the diagnosis of a 
reticulocytoma A Wassermann leaction was not done at that time, but 
shortly afterwards it was done and found to be double 4 plus It is probable 
that she had congenital syphilis In spite of this, Doctoi Stout thinks that the 
Wassermann leaction had nothing to do with it, and it is more than likely 
that he was right In all events, both sides have been treated by roentgeno- 
therapy, with a resultant very rapid subsidence One cannot be at all sure, 
however, that this has cured her It is not unlikely that it may appear else- 
where She has also been given antisyphilitic treatment 

Another small tumoi, that Doctoi Auchincloss stated he had seen, was 
in a woman of middle age It was removed and found to be a so-called “mixed, 
or composite tumor ” W ithin two years it recuri ed It was again removed, 
and treatment by radium inauguiated, rvliich resulted in a very definite sub- 
sidence of the growth Tr\o years later, she was submitted to very heavv 
radiation at Johns Hopkins Hospital because of the diffuse persistence of the 
disease, with facial paralysis Thiee weeks ago she died 

As brought out so ably by Doctor MacFee, these tumoi s should be regarded 
with great concern Doctoi Auchincloss said he had records of a few other 
cases that have remained well, in younger people 
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Dr John M Hanford (New York) said that the record of Di A P 
Stout, estimated for a ten-year period (1915-1924), at the Presbyterian Hos- 
pital, indicates that in that period there were only three carcinomata of the 
paiotid gland — of all the salivary glands in fact — in a total of 1,862 cases of 
carcinoma It is a raie condition He asked Doctoi MacFee what his pro- 
cedure IS when he operates upon a supposed composite tumor (Doctor Han- 
ford felt sure that carcinomata are not usually diagnosed beforehand, es- 
pecially the small ones) and concludes, or suspects, during the operation that 
it IS caicmoma 

Doctor Hanfoid disagieed somewhat with both Doctor Foot and Doctor 
MacFee 111 their discussion of the encapsulation of composite tumors His 
impression was that they leally do not have capsules — that is, neither the 
carcinoma nor even the mixed or composite tumor They are circumscribed 
and appeal to have capsules 111 the sense that a fibroma has a capsule, but 
he believed that even the composite tumoi has not a real capsule He would 
also disagree with Doctor MacFee, though having learned a great deal from 
him, that the most common thought one should have, when a composite tumor 
has been operated upon and recurrence appeals, is that the reappearance is 
indicative of malignancy The reappearance of these tumors after attempted 
excision is very common The fact is that occasionally even after enucleation 
of what appeals to be a capsule, theie are still some composite tumoi cells left 
in the parotid gland 

Dr Morris K Smith (New York) said that in his case — tumor of the 
sublingual gland — the tumor palpated in the floor of the mouth was about 
the size of a peanut, and it was excised through an incision m the floor 
of the mouth The first lecuiience was treated similarly He said, how- 
ever, that although he probably would not have the chance to operate upon 
another sublingual mixed tumor, he would — if he did have such an oppor- 
tunity and were sure of the diagnosis — make an approach, even though it 
involved undertaking a considerably more extensive proceduie, which insuied 
a wide removal without any 1 isk, if possible, of leaving behind a portion of it 
In operating in as small a field as the flooi of the mouth it is technically 
extremely easy not to accomplish a complete enucleation, paiticularly if the 
capsule IS very thin and theie are cysts 

Dr Herbert Willy Meyer (New York) emphasized that cancel of 
the paiotid gland is of vital impoit to the patient as well as to the surgeon, 
if a radical opeiation is indicated with the resulting injury to the facial nerve, 
particularly in the female 

From a survey of the recoids of the past ten years at the Lenox Hill Hos- 
pital, made by Dr Richard Kessler, Doctor Meyer noted nine cases of malig- 
nancy of the parotid sahvar}'^ gland The youngest case was in a child, age 4, 
who had a sarcoma of the paiotid, proven by biopsy, which was treated by 
deep roentgenotherap)'’, held partially in check, and then died 14 months latei 
of a brain metastasis The oldest case was in a man, age 68, who had a radical, 
complete extirpation of the paiotid gland and is alive to-day, ten years later 

In four of the cases, a small tumor had been noted for a number of years 
which then suddenly began to increase in size In three cases, a preoperative 
diagnosis of malignancy was made, in the remaining six, a cyst 01 mixed 
tumor was diagnosed One of these, a boy, age 14, was operated upon with 
a diagnosis of sebaceous cyst, but at operation it was found to be an encap- 
sulated tumor within the parotid gland Pathologic diagnosis was a squamous 
cell carcinoma arising in a mixed tumor This patient is now clinically well, 
eight years after operation 
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Two of the nine cases were not opeiated upon, as the condition was so 
far advanced that opeiation was impossible Biopsies were taken in these 
cases and diagnosis confiimed pathologically One of these was the child 
with sarcoma of the paiotid, pieviousl)'^ lefened to The other was a patient, 
age 65, ho had a numhei of loentgen lay treatments, and was then lost 
tiack of, piobably having died 

Of the lemaining seven cases, the tumor was lemoved primarily in each 
instance Two of these cases ii ere lost track of, one died following operation, 
m 11 horn the tumoi had extensively invaded the surrounding tissues One 
patient died eight years aftei the piimaiy excision of the tumor fiom the 
paiotid gland This patient had local lecuirences involving bone and sui- 
rounding tissues Iriadiation did not hold this in check and the patient finally 
died Roentgenologic examination of his chest shortly before death did not 
reveal pulmonary metastases such as Doctoi MacFee has shown As a mattei 
of fact, chest roentgenograms weie taken in only two of our nine cases, and 
both of these were negative 

The remaining three cases opeiated upon are alive and well, one ten, an- 
other eight years after operation, and the third, a recent case One of these 
was a man, age 68, who had noticed a mass m the region of the right parotid 
gland of SIX months’ duration There were a number of masses, which im- 
pressed one as being lymph-nodes, either tuberculous or malignant On April 
5, 1928, the mam tumor mass was removed from the gland, and included 
the lower pole of the parotid which contained the smaller nodules Pathologic 
diagnosis showed these masses to be diffuse adenocaicmoma of the parotid 
Thiee weeks later, therefoie, under colonic ethei-oil anesthesia, the entire 
paiotid gland, with ovei lying skin suriounding the previous scai, was removed 
with a block dissection of the cervical lymph nodes, including the submental, 
submaxillary, omohyoid, carotid, posterior digastric and posterioi deep chain 
gioups of nodes These nodes were removed m one mass with the parotid 
gland, and a pedicle flap from the posterior portion of the neck was made use 
of to close the defect m front of the ear Pathologic diagnosis showed 
extensive areas of tumor, deep within the paiotid and infiltrating the previous 
operative scar No lymph nodes were found to be involved On February 7, 
1929, a strip of fascia lata was placed under the eye, from the inner canthus 
high up onto the paiietal portion of the scalp On December 16, 1931, a 
strip of fascia data was placed from the zygomatic arch to the angle of the 
mouth, hooked around the oibiculaiis 01 is muscle and brought back to the 
zygomatic arch These two fascia lata stiips have helped quite materially in 
overcoming the effects of the facial paialysis, and at least have formed a 
sling which paitially prevents the flapping of the flaccid cheek when the 
patient talks Some authors have made use of stiips of temporal muscle 
turned down and fastened to the angle of the eye and angle of the mouth 
to overcome the paralysis This patient has lemamed clinically well for ten 
years and is now 78 years of age 

In a recent unusual case of papilloma arising from a duct within a cyst 
of the parotid gland, Doctoi James Ewung expressed himself that irradiation 
was apparently not the method of choice in the tieatment of carcinoma of the 
parotid gland 

Accoidmg to oui small group of cases, it seems that carcinoma arising 
111 a mixed tumor seems to stay ivell with local excision, wdiile diffuse adeno- 
caicinoma arising from the ducts of the gland is apparently best handled 
b}"^ radical extirpation of the entire gland with the accompanying lymph nodes 
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Dr William F MacFee (concluding) said, in legard to ligation of the 
jugular veins, that it had not been done m any of the cases he reviewed It is 
a suggestion which might be taken into consideration because of the frequent 
metastases to the lungs, a dangei which has not been generally appreciated 
He said he certainly had not suspected that anything like 30 per cent of the 
cases of salivary gland carcinoma would ultimately develop lung metastases 
When it is realized that only ii cases had roentgenograms of the chest, and 
that eight of these showed metastases, the probability is that an even greater 
number of the series had thoiacic involvement 

Regarding the piocedure, when a benign tumoi has been anticipated but 
malignancy is discovered, Doctor MacFee said that if complete lemoval would 
involve destruction of the facial nerve, and he had not obtained consent of 
the patient beforehand, he would desist for the time being It is frequently 
impossible to determine the character of a tumoi befoie operating In re- 
sponse to Doctor Hanford, Doctor MacFee said that, whereas, these tumors 
may not be encapsulated m the pure sense of the word, many of them do have 
a fibrous covering which is described by the pathologist as a capsule and 
which to most of us is indistinguishable from a capsule 

One hint with regard to malignancy Inclusion of the facial nerve m a 
tumor IS a strong point m favor of malignancy It is unusual for a benign 
tumoi to actually incorporate the nerve The paiotid gland itself develops, 
pnmarily, external to the facial nerve, the vast majoiitv of benign tumors 
aie likewise external to the nerve and tend to push it aside as they develop 
Malignant tumors, on the other hand, may actually include it 

Concerning recurience aftei complete removal If a tumor first comes 
undei observation as a recurrence, there is frequently no way of knowing 
exactly what was done at the original operation Sometimes, however, there 
IS recurrence at the site of a tumor which is known or believed to have been 
completely lemoved In such a case the possibility of malignancy should be 
seiiously considered 
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MIXED TUMORS OF THE SUBLINGUAL GLAND* 

Morris K Smith, MD 
Nbw York, N Y 

Mixed tumors of the sublingual gland, strangely enough, considering 
their frequency in the parotid, are very rare Dr B R Shore’- informs me 
that, m the files of the Pathologic Depaitment of St Luke’s Hospital, dur- 
ing the past 40 years, theie are recorded 135 mixed tumors of the salivary 
glands, of which 119 weie parotid, 15 submaxillary and but one sublingual, 
which IS herewith reported 

The history of the patient herewith reported is reminiscent of that of 
Brunschwig^ — a woman, age 60, who died with extensive local destruction of 
the floor of the mouth and mandible and metastases to lungs and pleura due to 
a mixed tumor The original giowth m the right sublingual gland had been 
removed 19 years previously 

Brunschwig, when he published the case cited above, m 1930, had been 
able to find but two others m the literature up to that time, which seemed 
to him to be properly authenticated Since then a number of cases have been 
reported, as summarized m Table I 

Table I 

SUMMARY OF REPORTED CASES OF MIXED TUMORS OF THE SUBLINGUAL GLAND 


Author 

Malignant 

Recurrent 

Benign 

Not Stated 

Total 

Brunschwig - 

X 


2 


3 

Greenberg 




I 

I 

Patey * 


I 



I 

Eschweiler ® 

I 




X 

Ahlbom ® 

I 


I 


2 

Vergoz and Salasc ^ 



I 


X 

McFarland ® 


I 



I 

Smith 

I 




I 


4 

2 

4 

I 

IX 


t Although Greenberg’s® article appeared one year before that of Brunschwig,^ the 
reference in the Quarterly Cumulative Index appeared sometime afterward, it is, there- 
fore, mcluded 


The frequency of occurrence of mixed tumors of the sublingual as com- 
pared to those of the other salivary glands may be judged from the statistics 
in Table II 

Case Report — E C, female, white, married, age 31, was admitted to St Luke’s 
Hospital in March, 1924 Three years previously, she had noted a swelling in the floor 
of the mouth which had been lanced on several occasions Examination revealed a nodu- 

* Presented before the New York Surgical Society, klay ii, 1938 Submitted for 
publication August 4, 1938 
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Table II 


COMPARATIVE INCIDENCE OP MIXED TUMORS OE THE SUBLINGUAL AND PAROTID GLANDS 


Greenberg i of 30 

Patey'* i of 45 

Chen and Loucks ^ o of 37 

Martin and Elkm o of 24 


Ahlbom ® 2 of 202 

McFarland ® i of 297 

Shore (St Luke’s) i of 135 


6 of 770 = 08 per cent 


lar thickening of the right sublingual gland, which was removed through an incision in 
the floor of the mouth The operative diagnosis was chronic inflammation of the gland, 
but the pathologic examination showed a mixed tumor, presumably of the sublingual 
gland, although no normal gland tissue was found in the sections (Fig i) 

About four jears later, June, 1928, she was again operated upon for a local recur- 
rence A second recurrence was not long 111 making its appearance, and she was read- 
mitted to the hospital a third time, in December, 1929, at which time there was present 
a hard, irregular mass, 2 5 cm 111 diameter, attached to the mandible Roentgenologic 
examination showed bone involvement of the right side of the jaw close to the symphysis 



Fig I — Photomicrognph of mixed tumor of the sublingual gland 


The chest was negative At operation, the mandible was split and the floor of the mouth 
on the right side dissected out including periosteum and underlying bone at the site of 
attachment of the tumor The pathologic diagnosis at this time was adenocarcinoma of 
the sublingual gland, recurrent The morphology was the same as that of the tumor pre- 
viouslj removed There was bone and muscle involvement 

In August, 1932, she was again seen at the hospital Examination showed a small, 
hard swelling on the left side and two on the right side, below the mandible A roentgeno- 
gram disclosed disease in the jaw bone Further surgery was considered inadvisable and 
she was referred to the Radiotherapy Department where she has been under treatment 
ever since During the period through 1936, she received an average of 2,000 r per year 
This was increased to 5,000 r in 1937 Thus far m 1938, she has received 1,600 r 
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In October, iQS/t she reported that there had been considerable pain in the jaw for 
two months and a discharge from the floor of the mouth The chin was swollen and 
reddened Roentgenologic examination of the chest showed metastases m the lungs, 
although there were no pulmonary symptoms (Fig 2) 

During the past winter the mandible sequestrated, with relief of pain and healing of 
the sinus In the past few weeks, however, pain has appeared in the left side of the chest, 
which may be due to the pulmonary or pleural metastases There is induration and thick- 
ening of the floor of the mouth but no Ijmph node mvohement The patient’s general 
condition is fairh good She is thin, but onlj six pounds under her usual weight (This 
patient is included m the series of cases forming the basis of Dr W F MacFee’s paper 
on ‘Malignant Tumors of the Salivarj Glands” Annals or Surgcri, log, 481, April, 

1939 ) 



Tig 2 — Roentgenogram showing metastases to the lungs from a mixed tumor 
of the sublingual gland, 13 years after first operation 


Points of interest in this case aie (i) The location of the oiiginal tumoi, 
which, although not absolutely proved, seems from the evidence to be rea- 
sonably attributable to the right sublingual gland, (2) the duration of the 
disease, now 17 years, (3) the absence of demonstrable lymph node involve- 
ment, (4) the pulmonary metastases, and (5) the restriction of local growth 
since beginning roentgenothei apy, almost six yeais ago 

summary 

A case of mixed tumoi, presumably of the light sublingual gland, which 
has proven clinically to be of a low grade of malignancy, is presented The 
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patient is alive, with pulmonary metastases, 17 years after the tumor was first 
noted The recent literature has been reviewed and ii cases of mixed tumor 
of the sublingual gland, including the one reported, assembled Four of these 
were malignant The incidence of sublingual among salivary gland mixed 
tumors IS 08 per cent 
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ESOPHAGOGASTROSTOMY FOR CARCINOMA OF THE 

ESOPHAGUS 

John V Bohrer, M D 
A^ew Yohk, N Y 

One of the most interesting and impoitant chapters in the development of 
gasti o-intestmal surgery is that dealing with the esophagus and cardiac poition 
of the stomach This part of the gasti o-intestinal tract has, from many angles, 
defied surgical attack Fust, because a tianspleuial exposure was impeiative 
With the development of a technic placing inti athoracic suigical piocedures 
on a sound basis, plus modem methods of admmisteiing anesthesia, the first 
stiategic point has been attained Second, the absence of a seious coat to the 
esophagus, once it has been freed from its retropleui al, or mediastinal location, 
has made anastomosis for reestablishing the continuity of the gastro-intestinal 
tract a hazardous piocedure The fact that this difficulty has been overcome in 
a few successful cases is a souice of great encouiagement It is, therefore, 
predictable that this technic will soon become perfected and standaidized, plac- 
ing the operation on an acceptable basis Thud, a fuither difficulty that has 
prevented an otherwise successful issue is postoperative inediastimtis This, 
too, in some cases, has been overcome by a simple suigical piinciple, namely, 
meticulous care in freeing the esophagus and making no eftoit to close the 
space after mobilizing the necessary portion, plus adequate drainage 

The accomplishments of Lilienthal,^ Garlock,'^ Eggei s,® Adams,® 
Marshall,^® Brunn,® Ohsawa,^® Penberthy and Benson,^'* and others have 
added mateiially to the development of a sound technic and have stimulated 
interest m this most difficult problem At piesent, the surgeon’s greatest handi- 
cap, in successfully dealing with these cases, is the tardiness with which they 
are brought to his attention, or the Chauvinistic complex from previous ex- 
perience, making palliative treatment seem preferable It is only by the publi- 
cation of exact and tiue statements of efforts in this direction that this handicap 
can be ehramated Under present conditions it seems worth while, therefore, 
to report the appended case in detail 

Case Report — Hosp No 205-505 C T , female, age 46, was admitted to the New 
York Hospital, May 27, 1938, with tiie history of having first noted difficulty in swallow- 
ing certain foods in November, 1937, accompanied by a considerable loss of weight and 
strength A diagnosis of a lesion at the esophageal-cardiac junction was made after 
roentgenologic examination (Fig i) Radical treatment, however, was not advised 
In April, 1938, the symptoms had greatly increased, and loss of weight and strength 
were progressive She consulted Doctor Prewitt, who hospitalized her in the Park East 
Hospital, April 26, 1938, Case No 24533 Preoperative treatment was immediately in- 
stituted Not only had there been a loss of 15 pounds in weight and the development 
of a moderately severe secondary anemia but, as in all cases of stricture of the esophagus, 

Submitted for publication September 22, 1938 
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the stomach had become so contracted that it held but four ounces A Levine tube was 
passed through the nostril, and regular feedings of a balanced diet, including a proper 
vitamin content, were administered The quantities given with each feeding were grad- 
ually increased, not only to restore the patient’s physical condition, but also to dilate 
the stomach to a more normal size, so that a sufficient amount of the viscus could even- 
tually be delivered into the left thorax to permit resection and anastomosis without ten- 



Fig I — Roentgenogram sho\\ing slight dilitation of the lower esoplngus with the gieater 
amount of tumor tissue in the stomach just below the esophagus 


Sion The patient was graduallj forced to take 6,000 calories per day in repeated 10 
ounce feedings The weight return and the redilatation of the stomach was a slow 
process 

When admitted to the New York Hospital, the patient appeared well nourished, 
blood count normal , Wassermann negative Weight 106 pounds, a loss of 10 pounds from 
her greatest weight Her stomach would receive 10 ounces without causing undue dis- 
comfort 

Opoation — June S, 1938, Doctor Bohrer Anesthesia was induced with a basal 
dose of avertm supplemented by intratrachael cjclopropane and oxygen, by Dr George 
van Gilluwe, there was good relaxation and the anesthetic was well tolerated An 
eight-mch incision was made over the left eighth nb from the angle forward (Fig 2) 
A left pneumothorax had been induced 10 days preoperatively and there was no disturb- 
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ance of pulse or respiration when the rib was resected and the thorax opened The left 
pulmonary ligament was divided, allowing the lung to retract from the operative field 
No metastatic nodes could be palpated m the mediastinum A hard mass could be felt 
through the diaphragm in the region of the cardia 

A four-inch radial incision was then made through the left diaphragm, starting one 
inch lateral to the hiatus Through this incision the operator was able to palpate and 
explore the abdominal viscera The tumor was estimated to be three inches in diameter 
No enlarged nodes were felt in the gastrohepatic omentum The tumor was not ad- 
herent, the liver was normal to palpation The ligament of Treitz was located and a 
long loop of jejunum was easilv delivered through the diaphragmatic wound When the 
examining hand was remo\ed, the spleen herniated through the incision The abdominal 
viscera were easilj reduced and could be held m place by a small pad The phrenic 
nerve w'as located and blocked with novocain An incision was made over the esophagus 



and four inches of it were mobilized from the mediastinum A gauze pack w'as imme- 
diately introduced into this space to prevent bleeding and protect the space from being 
soiled The diaphragmatic incision was carried dowm through the hiatus, allowing 
the operator to free the entire low'er four inches of the esophagus At this stage of the 
dissection the vagus nerves w'ere observed, together wnth the plexus about the esophagus 
and upper stomach It w'as necessary to divide the left vagus The most difficult part of 
the operation was experienced in clamping and dividing the left half of the gastrohepatic 
ligament and the division of the coronary artery This, however, was accomplished with- 
out accident and the tumor and cardia were delivered into the thorax Due to the 
contraction of the stomach, it w'as difficult to deliver a sufficient amount of it to allow 
complete removal of the tumor and permit an anastomosis of the esophagus to the 
stomach The original plan had been to close the stomach aperture, made by resection 
of the tumor, then roll the greater curvature up to the cut end of the esophagus 
and make a small incision to fit the size of that viscus on the anterior gastric surface 
The small size of the stomach, however, would not allow this procedure The tumor, 
therefore, was resected, and starting at the greater curvature, the stomach w^as closed 
dowm to an aperture just large enough to permit anastomosis w'lth the esophagus 
(Fig 3) The anastomosis was made with a very fine, curved intestinal needle, carrj mg 
a fine silk thread Two layers of interrupted sutures were used A careful approximation 
of the mucosa was accomplished The posterior suture line w'as reinforced b}’’ a fat pad 
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covered with pleura that is usually found at the diaphragmatic-mediastinal angle The 
anterior suture line was reinforced by a third layer of stomach to the esophagus The 
esophageal wall was a firm, thick layer of longitudinal muscle There was no trouble 
in approximating the surfaces and no tearing of the muscle by the suture occurred 
When completed, the anastomosis appeared strong, there was no tension, and it seemed 
perfect The packing was removed from the mediastinum, no bleeding was observed 
and no attempt was made to close it 

The peritoneal cavity was closed by interrupted suture of the cut edge of diaphragm 
to the stomach A siphon drainage tube was introduced through an intercostal stab 
wound and the thorax was closed in the usual manner The patient was given i,ooo 
cc of saline solution and Soo cc of citrated blood during the three hour operation She 
was returned to her room in good condition, there was no secondary shock 


STOMACH 

APERTURE 


Fig 3 — Suture line of stomach after resection Posterior suture 
line of esopliagogastrostomj 

Subsequent Com sc — The first night the patient’s temperature reached ioi°, remaining 
below that during the ensuing week There was a slight amount of serosanguineous 
drainage during the first 24 hours and none the following day The Levine tube, which 
had been passed into the stomach just before the final closure of the anastomosis, was used 
as a “gas fistula’’ for the first three days Later water and food were introduced into 
the stomach thiough this tube 

The patient was given 3,000 cc of 5 per cent glucose in saline every 24 hours 
However, she developed slight edema of the feet, necessitating a reduction of the saline 
Sufficient insulin was administered to prevent glycosuria There had been no post- 
operative intestinal disturbance, and no distension or pain The bowels moved on the 
fourth postoperative day following the administration of cascara 

On the sixth postoperative day, the patient was permitted to swallow water and 
a slight drainage around the intercostal tube was noted The chest was aspirated but 
nothing was recovered On the seventh day, some buttermilk was unintentionally swal- 
lowed , a fistula was demonstrated to be present, as milk was noted m the drainage A 
Witzel type of jej unostomy was immediately performed and all feedings were admin- 
istered through the jejunum An interesting intestinal phenomenon then developed 
The patient had been moderateh'^ constipated preoperatively and during the early post- 
operative period, but with the introduction of peptonized milk, gruel and similar 
material into the jejunum, a marked hyperperistalsis was initiated, often resulting in 
an evacuation immediately after the feeding This was annoying and troublesome to the 
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patient, but it was possible, however, to keep her m fair food balance for the ensuing two 
and one-half weeks by jejunal feeding 

Immediately following the development of the fistula, the lower angle of the chest 
wound was opened for four inches, giving adequate drainage and permitting direct 
observation of the fistula and anastomosis by introducing a small electric light This 
observation was repeated frequently, and it was obvious that the fistula was closing On 
the ninth postoperative day, the patient was allowed to sit up in bed, the dressing was 
removed and she was given water by mouth About one-half of the fluid intake w'as 
recovered through the fistula, but on successive days the quantity recovered became 
less and less Charcoal tablets, given by mouth, were, at first, returned through the 
fistula in considerable amount , later, practically all returned in the stools On the 
twenty-sixth postoperative day, she was allowed solid food, a very small amount being 
recovered through the fistula On the evening of that day, the patient entertained her 
family and friends, discussed household details and plans for returning to her home 
She was in excellent condition That night, she received 025 Gm of sodium luminal 
by hypodermic as a sedative There was considerable “hangover” the next morning 
but the patient took a small breakfast, was out of bed, and seemed normal except for 
being sleepy She returned to her bed at 1 1 A M and under the writer’s observation sud- 
denly started muttering, became unconscious, and developed a rapid pulse with cyanosis 
and dilated pupils Her condition improved, only to have a second attack at 4 pm 
S he expired at 7 p m Chnical Diagnosis Cerebral embolism One must, however, 
question the late effect of sodium luminal, although the patient had repeatedly taken 
usual doses of phenobarbital without distress 

The untimely death of this patient left unsolved the ultimate outcome of the gastro- 
esophageal fistula Judging from its progress up to the time of death, there seemed but 
one conclusion, namely, complete closure However, the autopsy disclosed a larger 
defect in the mucosa than in the muscle wall The writer believes, however, that it 
would ultimately have healed completely 

It IS interesting to note the slight degree of suppurative pleurisy which developed, 
and the fact that even in the face of a fistula, no mediastinitis was present The tempera- 
ture and pulse curve had been normal for one week prior to her death 

Pathologic ExannnaHon — Gioss Doctors Moore and Krumdieck No 9336 
Specimen is the terminal 2 cm of esophagus and proximal 4 cm of stomach The lumen 
of the cardio-esophageal angle is markedly constricted and does not permit passage of 
the little finger Situated at the angle is a firm, annular tumor mass which completely 
encircles the stomach and esophagus at this point Its inner aspect presents multiple 
discrete and confluent papillary excrescences, zones of ulceration, which give the summit 
a cauliflower-like appearance (Fig 4) The tumor infiltrates the wall and extends 
approximately to a point 2 Mm below the sectioned portion of the esophagus Distally, 
the tumor infiltrates approximately 2 cm above the cut margin of the cardia On 
section through the tumor there is disclosed a diffusely pearly-gray infiltration in which 
are noted innumerable lemon-gray granules The architecture of the region of infiltration 
IS completely obliterated The gastric mucosa, other than the portion which presents the 
tumor, shows diffuse hemorrhagic engorgement There is a small linear, i x 0 5 cm , 
portion of esophageal mucosa which shows no evidence of gross involvement The 
serosal aspect of the specimen is nodular The nodules are flat, and average 2 to 4 Mm 
m diameter There are several lymph nodes which show markedly degenerated surfaces 
on section and which exude a milky substance on pressure 

Microscopic — Sections through the tumor masses present widely infiltrating, irregu- 
larly anastomosing cords and discrete islands of atypical squamous cells The cells vary 
markedly m staining affinity, some present markedly hyperchromatic nuclei, while other 
nuclei are vesicular and pale The cells vary markedly m size There are frequent 
giant-sized cells found There is occasional tendency to pearl formation and suggestive 
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keratinization The sections also leveal a ver> prominent degree of necrosis, fibroblastic 
proliferation and infiltration with joung organization tissue, and foci of inflammatory 
cells The carcinomatous infiltration is so wide as to completely obscure the basic 
markings of the section In no portion, of those areas examined histologically, are the 
cells of the gastric epithelium recognized The regional lymph nodes show evidence of 
extensive involvement by the atypical squamous cells There are also lymph nodes 
included in the section wdiich show' no metastatic involvement but marked hyperplasia 
and vascular engorgement 

Pathologic Diagnosis Immature, stenosmg, annular, ulcerating squamous cell carci- 



Fig 4 — Resected specimen of esopingus nml stomach cardia \ Constricted esopin 
geal orifice B Cauliflower mas«; winch completeU enciicled the esophageal orifice and 
cardia of the stomach 


noma of the esophagus with infiltration of the stomach and metastatic involvement of 
the regional lymph nodes 

Sigmficanl Autopsy Findings 

(1) At the site of the anastomosis the mucosa had failed to heal by primary union 
111 two distinct areas Both of these defects communicated w'lth the esophageal fistula 
leading into the pleural cavitj 

(2) There was a very small metastasis to the liver and also to the small lymph 
nodes in the gastrohepatic ligament 

(3) Sections at the site of the anastomosis showed no tumor cells 

(4) There w'as a fibrinopurulent pleurisy of the left pleural cavity 

(5) The remainder of the gastro-intestinal tube w'as normal except that the portion 
of the stomach lying below the diaphragm was markedlv contracted, being one and one- 
half inches in diameter 

(6) No gross anatomic lesion of the brain was found 

Discussion — Several questions naturally present themselves 
( I ) Why did the fistula develop , and w'ould it eventually have healed ^ 
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(2) Would the lung have leexpanded aftei prolonged collapse with an 
open pyothorax ? 

(3) Was It ptopei to exploie thiough the thoracic loute 01 should the 
opei ability have been determined by abdominal exploration^ 

(4) What IS the physiology of the excessive persistalsis following jejunal 
feedings ^ 

(5) Had the exploration revealed metastases to the liver and to local lymph 
nodes, as described in the autopsy protocol, was resection indicated^ 

( 1 ) The answei to the first question must, necessarily, be largely specula- 
tive Thiee facts are definitel)'' known First, that both stomach and esophagus 
were viable at the time of the anastomosis, second, meticulous care was taken 
to approximate the mucosa, third, at the autopsy, no tumor cells w'ere found 
at the site of the dehiscence In spite of these facts, the mucosa did not heal 
per priinam The probable explanation is that the blood supply to the mucosa 
on both sides had been markedly reduced (a) by the operative procedure, (b) 
by the slightly angulated position m wdiich they were left after the anastomosis 
the stomach being pulled thiough the diaphragm and the esophagus removed 
f 10111 its normal mediastinal position, (c) a third factor must also be con- 
sidered , while the Levine tube served admirably as a “gas fistula,” the piesence 
of a foreign body m close approximation to any suture line is always objection- 
able, particularly where the blood supply is questionable The wiiter believes, 
howevei, the Levine tube was in no small way responsible for this defective 
healing A simple gasti ostomy would better have served all lequirements 
The pull of the pow^erful longitudinal muscles of the esophagus during deglu- 
tion (a preoperative fear) could not have had much influence on the mucosal 
union, as the muscle suture line held satisfactorily An observation made on 
the exposed portion of the esophagus by means of the above described electiic 
light demonstrated the marked peiistaltic action of this powder ful muscle 

By limiting the amount of material passing through the fistula, and not 
introducing food into the stomach that would stimulate secietion of digestive 
juices, erosion of the fistula was avoided, from direct observation it is fair to 
conclude that the fistula eventually would have closed 

(2) At the autopsy, the left lung was found markedly collapsed It did 
not crepitate The visceral pleuia was not markedly thickened It is con- 
ceivable that with a closed sterile pneumothorax this lung would have reex- 
panded If not, the right lung probably Avould have hypertrophied and herni- 
ated into the left pleural cavity to fill the space If the pleurisy could not be 
controlled and a sterile pneumothorax secured, thoracoplasty would have been 
imperative 

(3) In answei to this question, the wuiter has a definite belief, namely, 
thoracic exploration is the loute of choice (a) Conti ary to general belief, 
the thoracic route causes no greater shock than abdominal exploration, but 
moie time is required in opening and closing the wmund (b) Exploration is 
much more adequate since the thorax as well as the abdomen can be satis- 
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factoiily examined (c) If operable, the incision peimits immediate procedure 
(d) It IS moie difficult to determine operability by the abdominal route, hence 
many opeiable cases would be rejected From piesent experience, the thoracic 
route for exploration of operability is by far the moie acceptable 

(4) The intestinal hyperpei istalsis induced by jejunal feeding is an inter- 
esting physiologic fact It has been observed many times and seems not to be 
unusual It is probably the same reaction that is noted when a quart of warm 
saline is given on an empty stomach to a person suffering from constipation 
In this instance, the waim solution leaves the stomach at once and when it 
reaches the jejunum hyperpei istalsis ensues followed by evacuation It has 
also been noted following complete gastric resection when the continuity of the 
gastro-intestinal tiact is 1 eestablished by an esophagojej unostomy In the 
lattei instance, this difficulty is gi adually ovei come 

It will be noted that during the exploratory phase of the above described 
opeiation, the jejunum was deliveied into the thorax This was done to assure 
the operator an alternative 111 case a union of esophagus and stomach could not 
be made without tension Judging from experimental work on dogs, this 
would not be a desnable piocedure on a human 

(5) This, of course, is a debatable question The Euiopean surgeon un- 
doubtedly uoLild answer in the affirmative, since the metastases were so small 
and the oiigmal lesion so pioductive of discomfort Given a small metastatic 
lesion in a silent area, the writer is inclined to believe that the removal of the 
primal y malignant lesion, where it causes or will cause severe suffering, is the 
pi opei com se to follow 
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CLINICAL AND EXPERIMENTAL OBSERVATIONS 

Albert Oppenheimer, MD 
Beirut, Lebanov, Stria 

FROM THE DEPARTMEVT OP ROENTGENOLOGl AMERtCAN UNn FRSm OF BEIRUT LEDA^O^ SIRIA 

Duodenal stasis, or chronic duodenal ileus, a condition lemaikable for 
the number and variety of clinical symptoms attributed to it, is also one which 
is vaiiously defined m the liteiature This diagnosis is made by some authors 
when the opaque medium seems to hesitate foi several seconds, as it were, 
befoie enteiing the distal pait of the duodenum or the jejunum^®, yet it is 
known that such delay may occui when the stomach empties lapidl}",- ® owing, 
for example, to hungei or to the action of puigatives - Other writers consider 
that, besides the delay, theie should be writhing or pendulum peiistalsis 
vhich IS “quite characteristic of obstruction”^®, it is known, however, that this 
type of peristalsis occui s in duodenitis, that it may be found m affections of 
the gallbladdei ,® the pancreas,® and the appendix®’ , that it is even seen in 
liealthy persons^ ® in other woids, that it does not necessarily indicate ob- 
struction Taking a moie conseivative view, duodenal stasis implies widen- 
ing of, and long lasting retention in, the dependent duodenum'^ ® , but Barclay- 
has found this to occur m people who were not conscious of any disorder, 
wherefoie, he concludes that symptoms might have been ascribed to what is, 
in reality, a normal but unusual variation of the duodenal mechanism In its 
practical consequences, this view diffeis radically from that of a majoiity of 
authors, who advocate medical or surgical treatment, under the assumption 
that duodenal stasis is the expiession of some kind of obstruction 

This diveigence of opinions about the clinical significance of a mecha- 
nism believed to be pathologic is not sui prising if one considers how little is 
known about the normal physiology of the duodenum , for this segment, which 
IS subject normally to influences from various oigans and of various kinds, 
may considerably altei its function and, hence, its appearance during different 
phases of digestion If piesent desciiptions of normal duodenal activity differ, 
It IS probably foi this reason, nevei theless, all of the descriptions may be 
correct, as each may fit one special type oi phase of gastiic and intestinal 
digestion — the type of peristalsis varies individually, with the kind and quan- 
titv of the opaque meal given, and with certain technical factors of the roent- 
genologic observation 

Physiologic Data — The passage of an opaque medium through any pait 
of the digestive tract is obviously dependent on, and to some extent controlled 
by, the condition of the adjacent sections The passage through the duodenum 
is influenced by the following factors at least The i elation in size and capacity 
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between stomach and duodenal cap , the liquidity of the gastric contents , the 
1 ate of passage through the cap , the condition of the duodenal mucosa , and, 
naturally, the pyloric mechanism These factors, again, aie made vaiiable by 
the chemical processes of digestion 

In examinations of 300 healthy students, the following type of duodenal 
activity has been found to be common, it being understood that in the ph) siol- 
ogy of digestion there is no such thing as one single normal mechanism Aftei 
having passed through the pylorus, the opaque medium 1 emains for a number 
of seconds m the cap,^ at the tip of which it seems to become aiiested In- 
cidentally, this IS the reason why the cap is so easily visualized in healthy sub- 
jects By a conti action, wave-shaped or more tonic, which pioceeds fiom 
the tip of the cap towards the pylorus,® the opaque medium is then driven 
into the descending duodenum as though by the action of a bellows ® While 
being thus moved on, the opaque medium is evenly spread over the duodenal 
mucosa, thereby producing the fragmented or “feathery” aspect of the noimal 
mucosal relief During this time, the cap may fill again, and the cycle repeat 
Itself , but It IS more common for the pylorus not to 1 elax until all or most of 
the opaque medium has been moved on into the third or fourth duodenal poi- 
tion, either by a “stripping” contraction progressing smoothly from the tip 
of the cap downward, or by what appears to be the activity of the muscularis 
mucosae (not, of course, by the activity of the valleculae conniventes, as le- 
cently stated^®} 

At the very beginning of gastric evacuation, as well as duimg its second 
half, the entire mechanism is less regularly timed than at the period of actne 
gastric peristalsis, the latter being normally most marked about ten minutes 
after ingestion of the opaque medium More information on noi mal physiology 
can be obtained by giving some opaque medium at different intervals after 
ingestion of a normal meal containing fat and protein Provided gastric acidity 
IS normal, very little of the gastric contents passes thiough the pylorus during 
the first hour, small amounts accumulate in the cap foi considerable periods, 
up to 45 minutes, after which they pass veiy rapidly through the entire duo- 
denum But, after about three hours, gastric evacuation becomes more rapid, 
and the passage through pylorus and cap is then very similar to that observed 
about ten minutes after ingestion of plain barium sulphate suspension, though 
usually somewhat slower When the cap is small, either congenitally or owing 
to scars and fibrosis, the opaque medium evacuated during a normal pyloric 
relaxation overfills the cap, with the result that parts or all of the barium pro- 
ceed immediately into the dependent duodenum Similarly, a tonic contraction 
of the cap, as observed m duodenitis,^® or motor irritability, as in duodenal 
ulcer, produces a diminution in capacity of the cap, with similar results The 
1 elation between the cap and the stomach may also be altered in the presence 
of permanent patency of the pylorus, cgr, in hunger, or in carcinoma infil- 
trating the pylorus , and a continuous flow into the jejunum is then not uncom- 
mon When the duodenal mucosa is swollen, various alterations of the passage 
are observed and frequently associated with pylorospasm, m the absence of 
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Fig I — (A) Normal duodenum Arrest at 
the tip of the cap, feathery* mucosa m de 
pendent part (B) Duodenal stasis valleculae 
connnentes permanentl} seen (C) Atony of 
duodenum during gallbladder colic 


the lattei, liowevei, rapid passage 
thiough the cap is commonly though 
not invariably noted 

Increase of fluid m the stomach, 
both by pathologic hypersecretion or 
retention and by the physiologic in- 
ciease Avhich often occurs towards 
the end of gastric evacuation, is 
usually associated with very rapid 
passage through the upper duodenum, 
provided the pylorus is not spastically 
closed , but even in the presence of 
pylorospasm, rapid passage through 
the duodenum ma)’^ be observed under 
favorable conditions during the short 
peiiods of pyloric lelaxation 

Unpublished experiments with 
various types of food suggest that 
the abnormal duodenal peristalsis 
obseived in certain biliary diseases^® 
is related to the amount of fat ad- 
mixed with the opaque medium , 
although the results are not yet con- 
clusive, they are here mentioned as 
a suggestion that extra-intestmal con- 
ditions may at times influence the 
duodenal mechanism 

In all the conditions above dis- 
cussed, irrespective of their being 
physiologic or pathologic, rapid pas- 
sage through the duodenal cap is often 
associated with a delay of the passage 
through the dependent duodenum 
The barium which, in these cases, 
seems to fall through the descending 
portion, may either collect at the 
lower duodenal knee {genu tnfei ms 
duodem), whereby the latter appears 
to be temporarily somewhat widened , 
or it may become arrested m the 
lower horizontal loop {pais lioii- 
contahs inf ei tor duodem) by what 
appears to be a circular tonic contrac- 
tion While m the former case, there 
IS, in general, no marked peristalsis, 
writhing and surging are common in 
the latter condition In either case. 
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the opaque medium is moved on into the jejunum after a period of, sajq tiom 
two to ten seconds Excepting for peiistaltic waves, nothing changes the 
aspect of the normal “feathery” mucosal pattein, onty occasionally, foi a 
second or two, may the valleculae conniventes emerge, as it weie, into the 
mucosal relief 

Clnncal ObsovaUons — Fiom the mechanism above desciibed, duodenal 
stasis differs m degree rather than m kind The widening of the dependent 
poition peisists thioughout indefinite periods of observation, the valleculae 
conniventes are permanently seen in the region of stasis, wheieby the normal 
f 1 agmentation of the medium disappeais, and the baiium accumulates in a 
pool foi peiiods extending over hours In the upright position this pool may 
be smoothly outlined, the valleculae appeal mg to be flattened out by the eight 
of the stagnant opaque medium but m lecumbency, when the duodenum is 
less overfilled at one place, the valleculae aie recognizable eithei in relief oi 



A B 

Fig 2 — A and B Duodenal cycle in an instance of tumor of horizontal portion 
(arrows) Note absence of retention 


at least, by the regular indentations they produce in the duodenal contoui 
Increased or abnormal peiistalsis, such as wnthing, churning, and surging, 
may or may not be noted , if present, it is usually more pi onounced m the 
recumbent position 

According to present views, duodenal stasis signifies, m a majority of 
cases, obstruction of the duodenum by some anatomic process Intrinsic 
growth, compression by extrinsic tumois , kinking by periduodenal adhesions , 
compression by the superioi mesenteric vessels (aiteriomesenteiic occlusion) , 
and megaduodenum 

(1) Intnnsic Giozvth — This is very raie" In a case of annular tumor 
recorded by Barclay,- retention and dilatation of the duodenum cephalad to 
the growth were very marked The authoi has seen tw^o cases, but neither of 
them was verified by operation, theie was no stasis (Fig 2) 

(2) E.\ttmsic piessme — ^Twelve cases of pancreatic tumors (seven veri- 
fied) and eight cases of various growths causing displacement of, or pressure 
upon, the duodenum, were studied for duodenal stasis The duodenal curve 
was found widened in ii tumors of the pancreas, the duodenum was flattened 
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and its lumen slit-shaped in the same ii cases, and m one case of an enormous 
right hydronephrosis containing ii liters of fluid, there seemed to be no flat- 
tening in one pancreatic tumoi and all the other tumors, retention in the 
duodenum was found in two cases of pancreatic tumor with flattened duo- 
denum and in one case of i eti opei itoneal saicoma, in both of which the valle- 
culae conniventes wei e pei manently seen , but in all the other instances, there 
was neither retention nor peisistence of valleculae, the duodenal relief show- 
ing noimal segmentation Hence, theie was duodenal stasis in three out of 
20 cases of extrinsic compression (15 per cent) 

(3) Pcudnodenal Adhesions — There are two distinct groups (A) Ad- 
hesions m the uppei duodenum due to ulcer, (b) adhesions 111 the duodenum 
distad to the cap, ^ , to the liver and gallbladder or towards the colon Only 
such cases have been analyzed m which adhesions were unquestionable owing 
to the immobility, deformity, 01 angulation they pioduced Fifteen cases of 
Group A, and seven of Group B were studied Briefly, the results are as 
follows No duodenal stasis was found in Group B , stasis was present 111 five 
cases of Group A, 111 all of the lattei, the passage thiough the cap was rapid — 
three times 111 the piesence of an active duodenal ulcer with ciater, and twice 
m the presence of a pipe-shaped deformity of the cap 

(4) Ai tci lomescntei ic Occlusion — ^This is held to be due to pressuie upon 

the duodenum by the superioi mesenteiic vessels, when the angle formed by 
the aorta and these vessels is lessened, and when there is tension on the 
mesenteiium owing to viscei optosis The acute form occurs as a rule in 
patients too seiiously ill to allow extensive roentgenologic studies In three 
cases, wheie the clinical symptoms and signs suggested this condition, loent- 
genologic examination showed permanent atony and dilatation of the stomach, 
with no filling of the duodenum , m two of them, autopsy failed to reveal the 
presence of any kind of obstruction This is m accord with observations 
published by German authors In the chronic or intermittent form, the 

roentgenologic findings desciibed in the hteiatuie are those of duodenal 
obstruction, that is, according to the foiegoing, indirect, untypical, and am- 
biguous signs With an adequate technic, however, the presence of so serious 
an obstruction should be revealed by the more tangible “direct” roentgenologic 
signs — 111 obstruction by a rathei large vessel, the filling defect caused by its 
pressure should be demonstrable Such a defect, at the left border of the 
spinal shadow, has been found in foui of our cases of duodenal stasis In 
two of them, however, there was an active duodenal ulcer, and stasis disap- 
peared when the crater had grown smallei In the third instance, a woman 
with amebic colitis, examination in various diameters showed that the fourth 
part of the duodenum was located much more anteriorly than could be ex- 
pected m the instance of compression by the mesenteiic vessels, and in the 
fouith case, the defect was so variable in size and localization as to suggest 
tonic contractions rathei than an anatomic compression 

(5) Megaduodenum — ^Two cases have been seen, in one, a child who died 
of dysentery, no roentgenologic examination was made, no obstruction was 
found distad to the enlargement on autopsy In the second instance, a stout 
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voman, age 37, stasis was moie pronounced than in any other instance 
observed by us, after passing normally thiough a cap of aveiage size, the 
opaque medium collected at the lower duodenal knee, in a pool about one- 
third the size of the stomach, and it moved on merely by flowing over the 
level of the pool The lattei lemained visible as an isolated filling aftei the 
entile tiact had emptied itself No mucosal pattern was demonstrable and 



Fig 3 — Pipe shiped deformiU of cap due to chronic ulcer (confirmedl Stasis m 
dependent duodenum tvith permanence of \alleculae connnentes (arrows) No obstruc 
tion of the third and fourth portions of the duodenum was found at operation 


there vas no peristalsis in any pait of the duodenum beyond the cap When 
the patient was lying on hei left side, the barium easily entered into the 
jejunum At opeiation, the diagnosis was confirmed and no obstruction was 
found This obseivation does not confoim to the statement that mega- 
duodenum occurs m hyposthenic persons, that the cap is involved in the 
dilatation , and that the mucosal pattern is normal 

(6) Duodenal Stasis ni Diseases of Othci Oigans — In o\er 2,000 exami- 
nations reviewed, duodenal stasis w^as lecorded in the following instances 
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Jejunitis, two cases, jejunal ulcer after gastro-entei ostomy without obstruc- 
tion of the afferent loop, one, cancel of piepylonc legion with permanent 
patency of the pyloius, two, staivation with rapid gastric evacuation and 
permanent patency of the pylorus, two, gastiitis with hypersecretion, three, 
biliary colic during examination, one case In the cases of permanent patency 
of the pjdoius, the entiie duodenum was continuously overflooded with 
barium, in those with gastiitis, the passage through the duodenal cap was 
accelerated, but in the cases with jejunitis and jejunal ulcer and in the case 
with biliary colic, neither of these mechanisms was obseived In active 



Fig 4 — Duodenal stasis in active ulcer of posterior wall of cap 

duodenal ulcer, duodenal stasis is inconstant Statistical data would not 
reveal the real relation, for the development of duodenal stasis in these cases 
depends upon a variety of interi elated functional disorders rather than on the 
size or localization of an ulcer In duodenal ulcei , stasis seems to occur more 
commonly when there is no pylorospasm 

(7) Acute Avgulattou of the Duodenojejunal Fle\uie — Among 100 cases 
selected at landom, an especially acute angle of the duodenojejunal flexure 
was found in 18 instances, there Avas no stasis 

(8) Duodenal Stasis m InteAmal Atony — Taa^o cases Avere observed in 
Avhich duodenal stasis alternated with atony of the upper small intestines 
These patients had vague abdominal symptoms, the clinical findings were 
not significant The condition obseived suggests some type of disordered 
nervous control 
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Expoimcntal Fvidmgs — Expeuments weie made with the object of 
studying (i) The mtenelatioiis between duodenal stasis and the rate of 
passage through pylorus and cap both m noimal and pathologic conditions, 
(2) the possible production of duodenal stasis by abdominal pain 

(i) A Thiee men ivith appaiently normal stomachs and duodenums 
were given 200 cc of the usual barium sulphate suspension Gastric and 
duodenal evacuation was found to be noimal After ten minutes, each was 
given the yolks of three eggs In one person, this had no effect upon the 
passage through stomach and duodenum , but in the duodenal mucosa trans- 
verse lugae appealed in which the barium seemed to be “caught” (Fig 5) 
In the two other persons, the pylorus closed a few minutes after ingestion of 



A B 


Fjg s — M ucosal ;ehef (A) After mgestion of plain barium suspension (B) 

Twelve minutes after additional ingestion of eggjoJks, the opaque mixture is caught” 
in transversal rugae which have formed in the meanwhile 

the eggyolks, the stomach enlaiged slightly by loss of lone and gastric 
peristalsis slowed down No opaque medium having been seen passing 
through the pylorus during the subsequent 25 minutes, 1/50 gram of atropine 
was injected subcutaneously Aftei seven and 12 minutes, respectively, the 
pylorus relaxed, the barium passed lapidly thiough the cap, but eacli portion 
which passed through the pylorus was letamed at the lowei duodenal knee 
for periods varying between three and 12 minutes The valleculae con- 
niventes were not distinctly seen, as the admixed secretion veiled the mucosal 
relief There was no discomfoit and no other symptoms whatever 

(1) B Three patients with rvell-maiked pylorospasm but without demon- 

*It IS known, of course, and had been \enfied in numerous examinations, that atropine 
medication does not, in itself, induce duodenal stasis 
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strable lesion of stomach and duodenum were examined before and after 
atropine medication The first, a young woman with amebic colitis, showed 
maiked gastric hypersecretion and pylorospasm lasting for more than three 
hours, no barium could be piessed through the pylorus Thin streaks of 
barium, not visible on Suoroscopy, were discoveied on roentgenograms on 
which they were found spread over various intestinal loops at four hours, 
but during this time, the duodenum was passed so rapidly that neither the 
cap nor the distal parts could be seen The following day, examination was 



Fig 9 — Same case as shoisn in Figures 7 and 8 Three and one half hours 
after injection of smaller dose of atropine P}Iorospasm, slight duodenal stasis 
The series illustrated 111 Figures 7 8, and 9 shows the experimental production 
of duodenal stasis with almost quantitatne pharmacologic results 

repeated after hypodermic injections of atropine, 1/50 grain 12 hours before 
examination, and another 1/50 gram 20 minutes before it The pylorus then 
opened a few minutes after barium had been given by mouth , barium passed 
so rapidly through the cap that the latter could not be seen distinctly , it then 
accumulated m the dependent duodenum where it uas letained during the 
subsequent four hours (Fig 8) The patient stated that she felt no dis- 
comfort whatever After two days, examination vas repeated without 
atropine medication, and the findings vere identical in every respect with 
those observed the first day Again, 48 hours later, only i/ioo gram of 
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ati opine was injected 20 minutes befoie examination, pyloiospasm was less 
marked, some barium passed through the duodenum, and slight retention 
occurred at the lower duodenal knee (Fig 9) In the second patient, seveie 
pylorospasm having been found on a routine examination, injection of i/ioo 
giam of atropine resulted 111 normal gastiic evacuation with arrest of the 
baiium at the tip of the cap, theie was no duodenal stasis A second injection 
of i/ioo grain, made 35 minutes later, induced definite retention in the 
dependent duodenum, the baiiuni passing through the cap without arrest at 
Its tip There weie no symptoms In a third patient, examination was made, 
first, without atropine, then, 50 minutes later, after injection of i/ioo gram, 
and finally, after 24 hours, after injection of 1/50 gram Theie was pyloro- 
spasm on the first examination, noimal passage through the cap with arrest 
at Its tip on the second one, and very rapid passage through pylorus and 
cap with slight retention m the dependent duodenum on the last examination, 
111 the entile absence of any symptoms 

(2) As previously lepoited,^® tiansient atony of tbe intestines may lesult 
f 1 om abdominal colic, both spontaneously 01 artificially pi oduced, eg, by 
distention of the lenal pelves In two patients of this group, the left lenal 
jrelvis was distended by retiogiade pyelography, barium having been given 
by mouth 20 minutes befoie There was severe colicl<y pain, complete atony 
of the colon and upper small intestines, and tonic contraction of pylorus and 
in ileal loops, lasting m both cases for more than seven hours In both 
instances, the dependent duodenum was widened duiing this peiiod, and the 
opaque medium was retained m it for about three hours Both one day 
befoie and one day after the experiment, the entire digestive tiact was normal 
in the two patients Widening and atony of the duodenum were also seen 
in one case of biliaiy colic, as above described (Fig iC) 

Discussion — In the senes here reported, duodenal stasis with well- 
maiked retention was comparatively lare in anatomic obstructions, but more 
common as a result of, what appeals to be, a reflex mechanism The observa- 
tions would seem to indicate that duodenal stasis occurs First, when the 
passage through pyloi us and cap is accelerated , and secondly, wdien there 
IS a lesion m the jejunum Normally, two valves, the pylorus and the tip 
of the duodenal cap, control the flow from the gastric reservoii into the 
small intestines When their action is impaired either anatomically or, eg, 
by atropine medication, the dependent duodenum may m some instances act 
as a third potential valve which delays the passage into the jejunum As a 
potential mechanism, this is not constant As far as we know, this valve is 
not a preformed sphincter, but, by atony, as well as by a tonic contraction 
m the horizontal portion, a retardation of the flow occurs, which seems to 
make up for accelerated passage thiough pylorus and upper duodenum 

The compensatory action of potential valves is nothing unusual 111 the 
physiology of the digestive tract in man Foi instance, wdien the hepatic 
flexure is smoothly lounded, the cecocolonic sphincter is fiequently well devel- 
oped or contracted, and, vice versa, when the hepatic flexure is kinked, the 
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sphmctei may not be seen distinctly Similarly, letention m cephalad paits 
IS known to occur when distal segments are diseased, eg , that p}loiospasm 
occurs in lesions of the ileum, cecum, and colon It maj be that this t}^pe of 
retention represents a kind of piotective mechanism which prevents flooding 
of irritated loops 

In this series, duodenal stasis was unexpectedly found to be rare m 
instances of anatomic compression and in kinking of the duodenum This 
is at variance with other reports on the subject, but is m accoid with 
observations on obstruction in other parts of the intestines It is w'ell know n 
that sharp kinks, and unusual positions, raiely impair normal function,- ® and 
that there has to be a considerable amount of compression oi stenosis before 
dilatation and retention become definite On the othei hand, spasms and 
atony often interfere distinctly w'lth the passage Ileal stasis foi instance, a 
condition much discussed in the past, is decidedly rare m the presence of 
extensive perityphlitic adhesions, and even more so in obstructive tumois 
of the cecum , but it is less uncommon in inflammatory conditions not 
associated with stenosis, where it seems to be due to reflectoric inhibition of 
the passage It is not here denied that acute obstruction of the duodenum 
by a mesenteric vessel may occur, but the question is raised whether the 
diagnosis of chronic, recurrent, or intermittent arteriomesenteric occlusion is 
built on firm ground As above mentioned, the conventional roentgenologic 
signs of duodenal obstruction are indirect and ambiguous But the clinical 
signs aie not characteristic either — ^A'omiting relieved in the genupectoral 
position, one of the cardinal symptoms, has been found by us m verified cases 
of hydrops of the gallbladder, acute pancreatitis, duodenal ulcer, renal calculi — 
in all of which cases it did not recur after suigical tieatment of the underlying 
lesion It IS difficult to see why migraine, another disorder ascribed to 
duodenal stasis, should be the result of arteriomesenteric occlusion when 
It occurs in hyposthenic women over 30 years of age,^® wdiile it is admittedly 
independent of it m stout persons , moreover, in migraine neither vomiting nor 
the “toxic” symptoms are relieved by or in the genupectoral position In 
extensive studies on the relation of migraine to various extrinsic factors, the 
author has hitherto failed to see a patient in w'hom duodenal stasis w'as pres- 
ent during the attack 

The third part of the duodenum is quite movable and slides back easily 
in the supine position , pressure upon it by the spine is very common during 
examinations in recumbency, but in no instance have clinical symptoms been 
observed by us under these conditions, even when the pressure by the spine 
caused well-marked delay of the passage Anatomically, nothing is known 
about the spatial relation betw^een the mesenteric arteries, aorta, and duodenum 
in healthy persons of the hyposthenic type during operation — that is, under 
the influence of anesthetics, operative shock, and opening of the abdominal 
cavity, factors known to profoundly affect the position and shape of the 
intestinal organs Therefore, in regard to the angle formed by a movable 
vessel and its influence upon a hidden intestinal loop difficult to approach, 
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It seems somewhat doubtful whethei opeiative findings, that is, obseivations 
made undei quite unphysiologic conditions, can be accepted as conclusive 
proof One may ask whether the conception of ai tenomesenteric occlusion 
IS not an example of what Baiclay has called the peisistent attempt to make 
the viscera confoim to the pattern of the dead One may also ask whether 
pel haps this occlusion is not another “Lane’s kink,” that is, an abnormality 
not verifiable by the most experienced observers- Many of these alleged 
anomalies are, m reality, normal conditions, Barclay has conclusively shown 
that they often represent individual variations , and the author has previously 
pointed out that they may also coriespond to physiologic changes occurring 
during digestion ^ These two views are complementary , m the matter here 
discussed, both methods of approach demonstrate that duodenal stasis may be 
unnoticed by the person m whom it is observed hence, that it is not synony- 
mous with disease 

We are, therefore, foiced to the conclusion that the roentgenologic 
demonstration of duodenal stasis is not, in itself, sufficient to warrant the 
diagnosis of obstruction, since the finding does not even prove that the 
clinical symptoms are due to duodenal stasis In a majority of cases, duodenal 
stasis is a compensatory mechanism, not characteristic of any particulai 
disease From this reflectonc condition, anatomic obstruction is to be dis- 
tinguished by the presence of the “direct” roentgenologic signs of stenosis 
or compression * 


SUMMARY 

( 1 ) In this series, duodenal stasis was found to be rai e in anatomic obstruc- 
tions such as compiession by extrinsic tumors, fixation by adhesions, kinking, 
and intrinsic growth Excessive stasis was piesent m one case of mega- 
duodenum 

(2) Both in physiologic and in pathologic acceleration of the passage 
through the pylorus and duodenal cap, duodenal stasis is common In the 
presence of pylorospasm and of physiologic pyloric contraction, duodenal 
stasis could be produced by atropine medication, if this caused the pylorus 
to relax Abdominal colic, spontaneous or experimentally induced, may also 
cause duodenal stasis 

(3) Observations on jejunitis and on permanent patency of the pylorus, 
and experiments in man, suggest that duodenal stasis may occui as a com- 
pensatory or as a “protective” mechanism when the food passes through the 
proximal duodenum too rapidly 

(4) The pathogenesis and incidence of arteriomesenteric occlusion are 
questioned 

(5) Duodenal stasis was observed to occur m the entne absence of clinical 
symptoms Clinical symptoms, allegedly typical of duodenal stasis, were 
found m diseases of an entirely different nature Hence the presence of 

* Duodenal stasis due to anatomic obstruction will be discussed in a separate report 
(m collaboration with P F Sahyun) 
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duodenal stasis, as demonstrated roentgenologically, neither indicates anatomic 
obstruction, nor proves that the clinical symptoms are due to duodenal stasis 
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Eldridge L Eliason, M D , and John Paul North, M D 

Philadelphia, Pa 

This communication recoids a critical analysis of patients returning 
to the Follow-Up Clinic of the Hospital of the University of Pennsylvania, 
from one to four years after cholecystectomy, with symptoms indicating that 
the operation had not given them the relief which either they or their surgeon 
anticipated The cases were selected from a larger series, of 504 patients with 
gallbladder disease, operated upon on the seivice of Dr E L Eliason, dur- 
ing the 12 yeais from 1922 to 1934 Various aspects of this complete series, 
including moitahty, type of pathology encountered, and operative technic, 
have recently been 1 eported by Eliason and Erb - The present discussion is 
not concerned with such factois as these, noi with anatomic defects, such as 
postoperative heinia, wound infection 01 fistula, but only with unsatisfactory 
functional end-iesults Moi cover, since the inadequacy of cholecystostomy 
as compared with cholecystectomy is well recognized, we will confine oui selves 
to the results after the latter piocedure 

There aie available for review, 264 instances of cholecystectomy, whose 
lecords include follow-up notes extending over a peiiod of at least one yeai, 
a follow-up percentage of 85 of all cholecystectomies performed during this 
period Two hundred thirty-six of these patients, or 89 per cent, have re- 
ported themselves 111 good health and lelieved of all symptoms In the records 
of the remaining 28, mention is made of one or more residual symptoms 
In seven instances, these symptoms were found on investigation to be due to 
causes extianeous to the biliary tract and foi the most part developing after 
the operation These patients were entiiely free of symptoms related to the 
gallbladder or ducts and will be discussed as Group IV In five patients, 
notes made soon after operation indicate persistence of biliary symptoms, but 
later the patients m this group (Group III) obtained complete relief There 
are left 16 patients with residual trouble of one form or another, definitely 
attributable to the biliary system, 01 attributed to this system coriectly or in- 
correctly at the time operation was determined upon To put the matter 111 
another way, this analysis shows that cholecystectomy gave ultimate lelief to 
94 per cent 

The 16 unrelieved patients may be subdivided into two groups Gioup I 
are those in whom no significant biliary lesion was found at operation The 
preopeiative diagnosis was, therefore, incorrect Group II consists of those 
who, at opeiation, had definite lesions of the gallbladder or its ducts but whose 
s)anptoms peisisted despite the removal of the gallbladdei In most in- 
stances, these patients gave at)'pical histones of gallbladdei disease 01 re- 
submitted for publication June i, 1938 
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ported symptoms additional to those which could be related to the biliar) 
tract The diagnosis of gallbladdei disease in these instances, therefore, onl} 
partially explained the patients’ symptomatology, and this diagnosis can be 
described as incomplete A caieful anal} sis of these cases of an incorrect 
or incomplete pieoperative diagnosis bungs to light some mteiesting features 

Although the ratio of males to females m the entire series of biliary opera- 
tions reported by Ehason and Erb- is approximately one m six, there was only 
one male m this group of i6 poor results This emphasizes the difficulty of 
differential diagnosis of abdominal conditions in women It also seems note- 
worthy that prior to their cholecystectomy six, or 40 pei cent, of the women 
had had a previous pelvic operation with removal of one or both tubes and 
ovaries In reviewing these lecords, it seems probable that the symptoms of 
artificial menopause complicated and confused the diagnosis of gallbladdei 
disease 

In dealing with conditions in u Inch the history given by the patient plays 
a major role m diagnosis, a clear understanding between the patient and the 
historian is of paramount importance Frequently, eriors are traceable to 
the fact that the patient does not comprehend oui questions 01 else we do 
not understand his replies The histoiian may ask leading questions and a 
frightened patient obligingly supplies lalse information The intelligence quo- 
tient of the patient may make accurate histoiy taking impossible or language 
difficulties may exist, m which case an interpreter may further complicate the 
situation We have no means of assessing the part played by the first tw'o 
factors in our own diagnostic eirors, but it w'as not surprising to find that in 
five instances the histoiy states that “the patient understands and speaks Eng- 
lish very poorly ” No doubt, similar but unrecorded misunderstandings arose 
in other cases Often, in patients whose histones are unieliable or atypical, 
laboratory data have had too great an influence upon the diagnosis Foi 
example, cholecystography is reliably accurate in determining the function of 
the gallbladder at the moment, so that, barring technical errois m the admin- 
istration of the dye, a roentgenographic report of nonfunctioning gallbladder 
means exactly that Yet that is far from implying that the impaired func- 
tion of this single organ necessarily accounts for all the symptoms suffered 
by the individual Every pathologist can testify that many of us live and die 
peacefully ignorant of the fact that our stone-laden gallbladders have neithei 
concentrated nor emptied for years 

IncoJ rect Diagnoses — Group I There w ere eight patients in wdioin an in- 
correct diagnosis of gallbladder disease was made preoperatively Each had 
had adequate preoperative studies, many being investigated exhaustnely on 
the medical service before they w'ere transferred for surgery In a fair num- 
ber, an honest doubt as to the diagnosis w'as expressed at the completion of 
study Nevertheless, they were operated upon with the suspicion of gall- 
bladder disease, and cholecystectomy performed, although the surgeon could 
not identify gross evidence of biliary disease Hence, they must be classed 
as diagnostic errors In most instances the actual cause of the s}mptoms 
was disclosed at operation In some, it was not eiident at this time but was 
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made manifest or mfeired from latei developments It is obvious that this 
small group does not include all the cases in which we committed errors of 
diagnosis in gallbladder disease, but only those m which cholecystectomy was 
performed and the results were unsatisfactory Theie were othei cases, of 
course, in which the operator left the gallbladder intact or simply drained it 
when his preoperative diagnosis was found to be m error In the light of 
later developments, the sources of erroi often stood out strikingly and symp- 
toms which were passed ovei as unimportant took on a new significance 
Such was the case m a patient (Case i) who two years after cholecystectomy 
was found to have a huge carcinoma of the gi eater curvature of the stomach 
The same is true of the one diagnosed pylorospasm (Case 2) At operation 
both stomach and duodenum were inspected and palpated but the negative 
roentgenologic studies of the gasti o-intestinal tract doubtless deterred the 
surgeon from opening the stomach Had this been done, an ulcer on the 
posterior wall might have been found A case designated as perihepatitis 
(Case 3) is of moie than usual interest Fitz-Hugh^ has described this con- 
dition, and attiibuted it to gonococcal infection originating m the pelvic or- 
gans In this patient there was an acute seiositis of the hepatic capsule and 
adjoining parietal peritoneum, with filmy adhesions The clinical picture was 
that of acute cholecystitis Another case, studied on the Neurologic Service, 
presented many symptoms which could be interpreted as fan ly typical of gall- 
bladder disease At that time we weie unfamiliar with the clinical picture 
of hyper insuhnism resulting from a pancreatic adenoma It is interesting to 
speculate upon whethei the “fits,” for which she was admitted to the hospital, 
were due to this cause The question cannot be answered since no blood sugar 
determinations were made and the patient cannot be traced A functional 
digestive disordei seems a leasonable diagnosis m this patient as well as 111 
one other in the series (Cases 4 and 5) Three diagnoses were corrected to 
adhesions, in two instances postopei ative and m the third congenital (Cases 6, 
7 and 8) The diagnosis of gallbladder disease, m each case, was made with 
reservations because of the history None benefited from cholecystectomy, 
and improvement was hardly to be expected, inasmuch as the principal lesion 
lay outside the gallbladder It will be noted that several of these patients had 
stones, pencholecystic adhesions or othei evidence of cholecystic disease, so 
to that extent the diagnosis was correct Brief abstracts of the records of 
these eight cases follow 

BRIEF ABSTRACTS OF EIGHT CASES WITH INCORRECT PREOPERATIVE DIAGNOSES 

Group I 

Cases with No Stgmfiant Gallbladdei Lesions 

Case I — Gasti le Carcinoma Female, age 54 

History — Nausea, vomiting and gaseous distention — four years Hunger pains two 
to three hours after meals Two attacks of right upper quadrant pain with some jaundice, 
none of this pain recentlj Weight loss of 50 pounds in year Cholecystogram — nonfunc- 
tioning gallbladder 

Opeiation — Single stone at ampulla Chronic thickening of gallbladder wall No 
stones felt in common duct No note about stomach or duodenum 

582 



^ olume 109 
Jsurnber 4 


MORBIDITY FOLLOWING CHOLECYSTECTOMY 


Result — Continued pain, gaseous distention and occasional diarrhea Lost more 
weight After 21 months, a large carcinoma of greater curvature of stomach was found 
during course of pelvic operation (Note early symptoms overlooked ) 

Case 2 — Pylorospasm Female, age 32 

JYiJ/oiy— Recurrent epigastric pain— five years— food relief Nausea Flatulence 
Loss of 20 pounds m five months Anorexia Gastro-mtestinal senes negative 

Opciation — Hypertrophy and spasm at pylorus, no ulcer found Adhesions around 
gallbladder No stones 

Result — Burning in epigastrium returned four months after operation After two 
jears, advised admission to Medical Ward with diagnosis of peptic ulcer, but patient 
went elsewhere 

Case 3 — Pe> ihepatitis Female, age 26 

Histoty — Pam in right upper quadrant, six dajs — worse on deep breathing Nausea 
and vomiting Local tenderness and rigidity 

Opoatiou — Perihepatitis — acute, possible gonococcal origin (previous operation for 
tubal disease) No biliary lesion 

Result — Two years — peisistent gaseous indigestion 
Case 4 — Punctwnal New osis Female, age 45 

Histoiv — Admitted to Neurologic Service because of so-called “fits” Multiple com- 
plaints, including gaseous dyspepsia and jaundice, from which historv of gallbladder 
dyspepsia could be inferred During ‘fit,” local signs suggested cholecvstitis Cholc- 
cystogram — nonfunctioning gallbladder IMedical consultant doubtful about organic 
disease 

Opoatiou — Fattv infiltration of gallbladder, and enlarged Ivmph node near cvstic 
duct No stones 

Result — Improved, but still has epigastric distress (Question of pancreatic adenoma ) 
Case 5 — Functional New osis Female, age 38 

Histoiy — Nausea, vomiting and diarrhea for 20 years Studied, Discharged Returned 
two years later, with storj of pain m right upper quadrant and repoited transient jaundice 
Gastro-intestinal series negative 

Operation — Possible kinking of cv'stic duct, and slight thickening of gallbladder wall 
No stones 

Result — During following two years two readmissions for vomiting, which was 
never verified 

Case 6 — Postopoativc Adhesions Female, age 44 

Histoiy — 1905, indigestion began following pregnanej 1915, pelvic operation 1925, 
cholecystectomy performed in another hospital for colic and jaundice Three later admis- 
sions to same hospital — diagnosed adhesions 1932, admitted with historj of pain in 
scapular region, nausea, chills but no jaundice Roentgenogram indicated adhesions Oper- 
ated upon, because of suspicion of common duct stone 

Operation — Extensive adhesions, some of which thought to cause kinking of common 
duct Latter explored No stones or obstruction 

Result — During next two years, recurrent attacks of pain with nausea 
Case 7 — Adhesions — Duodenal Ileus Female, age 46 

Histoiy — Typical history of colic, indigestion but no jaundice — two jears Vomiting 
with relief 

Opoatiou — ^Adhesive bands making traction on cvstic duct, and involving also duo- 
denum and colon No stones 

Result — Relief for one month Svmptoms returned Gastro-intestinal series showed 
duodenal stasis Reoperated upon, and duodenojejunostomy performed Relieved for 15 
months, when pain returned Reoperated upon, and adhesions freed Four months later, 
same incapacitating pain 

Case 8 — Postopoativc Adhesions Female, age 32 

Histoiy — Nausea, belching and constipation since childhood Appendicectomv , and 
subsequent operation for intestinal obstruction due to adhesions Recent attacks of severe 
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right upper quadrant pain, referred to shoulder Cholecystogram— normal function Gas- 
tro-intestinal series— irregularity m pyloric region suggesting prolapse of mucosa 

Operation — Extensive adhesions Stomach and duodenum normal Cholesterosis of 
gallbladder 

Result — Continued upper abdominal pain for two years, with eventual reoperation 
elsewhere, for intestinal obstruction 

Incomplete Diagnoses — Group II A second group of eight patients 
consisted of those in whom, as has been stated, the diagnosis was partially 
correct, in that a definite cholecystic lesion was found at operation Cor- 
rection of the local condition hy cholecystectomy, however, failed to relieve 
all the symptoms, and the latter may be attributed to the presence of “silent 
stone,” the existence of which was disclosed only by roentgenologic examina- 
tion It IS significant that in each case the biliary symptomatology was com- 
plicated by other complaints Usually, thorough investigation, or the develop- 
ments of time, thiew light upon the real sources of distress in these patients 
In three instances, we remain uncertain concerning the cause of their com- 
plaints It may be suspected at first glance that this group contained patients 
m whom common duct stones were overlooked at the time of cholecystectomy 
This has been emphasized by numerous authors, including Cattell,^ m their 
analyses of cholecystectomy failures None of these cases of ours had jaun- 
dice, chills, fevei or other manifestations of common duct obstruction So 
far as we are able to ascertain, none of these unsatisfactory results were due 
to undiscovered stones m the ducts, although we have operated upon such 
patients who have had a cholecystectomy elsewhere, and some of ours may 
have gone to othei surgeons rather than return to our Follow-Up Clinic 
The common duct was explored in i8 per cent of the total number of opera- 
tions for inflammatory disease of the gallbladder In about one-third of these, 
the gallbladder was emptied and drained instead of being removed This 
was sometimes done deliberately in cases in wdiich the operator felt that pos- 
sible undiscovered stones remained in the ducts The presence of the gall- 
bladder provides a valuable anatomic landmark m the event of secondary 
explorations of the ducts Common duct stricture due to operative trauma 
occui red m one case not included in this discussion, ownng to the fact that fol- 
lowing early reoperation, a perfect functional result was secured Although 
seven of the eight cases in this group had cholelithiasis, this does not invali- 
date the accepted contention that the best results of cholecystectomy occur in 
calculous rather than in noncalculous gallbladders It merely emphasizes the 
fact that the presence of stones in the gallbladdei or even m the ducts does 
not of necessity mean that the patient will have symptoms therefrom Ac- 
tually, onty 15 per cent of the cholecystectomies included in this series w'ere 
performed for chronic, noncalculous cholecystitis Cholecystostomy W'as fre- 
quently performed 111 the noncalculous cases, when the operator was doubtful 
whether the gross signs justified cholecystectomy Attention is called to the 
atypical history m each case in the appended abstracts (Group II) Two pa- 
tients suspected of peptic ulcei are perhaps noteworthy In one (Case 2), 
this w'as the preoperative diagnosis At operation, the surgeon, after search- 

584 



MORBIDITY FOLLOWING CHOLECYSTECTOMY 

ing in vain for ulcer, lemoved the gallbladder The residual S)'mptoms sug- 
gest that symptoms were due to the phienospasm and duodenal stasis appar- 
ent on roentgenologic examination In the second ( Case 5 ) > ulcer v as sus- 
pected from the roentgenologic evidence of defoimity of the duodenal cap 
Pericholecystic adhesions found at operation seemed to account adequatelv 
for this defect Unfortunately, no note was made concerning inspection or 
palpation of the duodenum, so we are left unceitain as to the correct explana- 
tion of the case The lecorded postoperatwe complaints, it must be admitted, 
were not typical of ulcer in this case 


BRIEF ABSTRACTS OF EIGHT CASES WITH INCOMPLETE DIAGNOSES 

GlOtip II 

Cases With Definite Lesions of the Gallbladdei , in WJitch Symptoms Peisistcd 
Case I — Female, age 32 

Histoiy — Atypical history of pain in left hj pochondnum, eructations, fulness after 
meals, headache and constipation 

Opciatwn — Single stone Adhesions about appendix, removed with gallbladder 
Result — Same symptoms as before operation Colon responsible’ 

Case 2 — Female, age 54 

Histoiy — Burning epigastric pain — one jear — usually a few hours after eating, and 
always relieved by soda Gastro-intestinal senes showed phrenospasm and duodenal di- 
verticulum, with stasis in second portion Tentative diagnosis Duodenal ulcer 

Opeiation — Inspection and palpation of stomach and duodenum revealed no ulcer 
Gallbladder wall thickened, and stone impacted in cystic duct 

Result — During following two and one-halt years, continuous gaseous indigestion — 
sour regurgitations, distress after fatt\ foods 

Conclusion — No relief from operation due to concomitant duodenal disorder 
Case 3 — Female, age 48 

Histoiy — Bilateral salpingo-oophorectomy for a Sampson’s c>st, eight years before 
Indigestion with severe right upper quadrant pain— two years Epigastric hernia found, 
relief secured from belt Recently, constant discomfort in upper abdomen relieved bi 
soda Some tenderness over gallbladder Operation undertaken as diagnostic procedure 
Diagnosis Gallbladder disease or colonic adhesions Marked cancerphobia 
Opciatwn — Gallbladder gray and thickened Common duct, not dilated 
Result — During next year, continued distress — complete investigation Diagnosis 
Anxiety neurosis and endocrine dysfunction 
Case 4 — Female, age 49 

HiJfory —Typical, with many additional symptoms, including hunger pains re!ie\cd 
by food and generalized neuralgias 

Operation Single stone Adhesions about gallbladder Cirrhosis of liver 
Result —None of previous colic, but all other symptoms persistent over three-veai 
period Hepatic disease’ 

Case 5 — Male, age 29 

HiJ/oiy— Typical indigestion, without colic— three years Cholecv stogram— iionfunc- 
tioning gallbladder Gastro-intestmal senes showed duodenal defect, probably due to 
adhesions but possibly an ulcer 

O/ieiafioii— Adhesions to gallbladder Stones No note about duodenum 

Result Not relieved after 18 months Svmptoms may be due to ulcer in addition to 

biliary lesion 

Case 6 — Female, age 53 

Histoi y —Atypical Pain chiefly in left upper quadrant and referred to scapulae— indi- 
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gestion Linguistic difficulties Gallbladder palpable Cholecjstogram— nonfunctioning 
gallbladder Laboratory evidence of slight icterus 

OpeiaHon — Many stones 

Result — Two years, complains of same symptoms but especially pain in left side 
Etiology unknown Silent stones 

Case 7 — Female, age 30 

History — Adhesions about gallbladder Stones palpated during pelvic operation 
Later had colic referred to back and shoulder, vomiting and diarrhea 

Opetaiion — Thickened gallbladder, with stones and adhesions One stone in cystic 

duct 

Result — Symptoms, similar to those above, together with intractable constipation 
and backache Functional disturbance of colon? 

Case 8 — Female, age 36 

Histoiy — Linguistic difficulties Epigastric pain — nausea — belching Questionable 
diagnosis Cholecystogram — no function of gallbladder Gastro-intestinal series — prob- 
ably adhesions about duodenum cap Cholesterol crystals in duodenal drainage Cysto- 
scopic examination negative 

Opetahon — Many stones 

Result — Seven months, same symptoms persist Definite postoperative cystitis Silent 
stones with additional obscure factors 

Delayed Relief ft out Opetation — Group III We have designated as 
Group III, five patients who had, for from six to 16 months, symptoms simi- 
lar to those which preceded operation Eventually, they became well, and 
were considered as satisfactory results We have usually attributed this de- 
lay in relief from cholecystectomy to the fact that time is required for the 
ducts to dilate, so that they may assume, in a measure, the function of the 
absent gallbladder We had thought this delay was particularly apt to occui 
m young patients, or in those with biliary duct obstruction of brief duration 
and have made a point of warning such patients that they must not expect im- 
mediate cessation of all indigestion This particular group does not bear out 
these particular impressions 

BRIEF ABSTRACTS OF FOUR CASES WITH DELAYED RELIEF FOLLOWING OPERATION 

Gioup III 

Cases with Delayed Relief Folloimng Operation 

Case I — Age 25 Typical history — six years Aerophagia No calculi Well, 
after nine months 

Case 2 — Age 54 Typical history with colic — three years — and jaundice Stones 
and adhesions Persistent indigestion, first 16 months 

Case 3 — Age 38 Atypical history — several years with pain and distention Stones 
and adhesions Several attacks of severe pain, first year None thereafter 

Case 4 — Age 53 Typical history — seven years Stones and adhesions Distress 
after eating, first six months Well thereafter 

Extianeons Complications — Group IV Our follow-up records were 
confused, at first inspection, by a number of patients who appeared to have 
residual troubles after operation Careful analysis revealed that their symp- 
toms were not biliary in origin, and we have designated this group of patients 
as Group IV They were, m reality, relieved by the operation of all symp- 
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lonis 1 elated to the gallbladder and then complaints, with two exceptions, 
aiose aftei opeiation In these two instances a second condition — hypei- 
thyioidism and inyocaidial disease — was clearly lecognized befoie opeiation, 
hut cholecystectomy uas consideied advisable, as it might benefit the con- 
comitant condition Under such ciicumstances, we have not designated these 
as diagnostic eiiois Appended is a list of the sources of their symptom- 
atolog}' 

Gi onp IV — Extiancous Conditions 

(1) Ureteial colic — iight-sided 

(2) Ulceiative colitis, with epigastiic pain 

(3) Pulmonary and intestinal tuberculosis, with dyspepsia 

(4) Tabes doisalis, with epigastric pain 

(5) Subacromial bursitis — light shoulder pain 

(6) H}perthyioidisni, recognized befoie gallhladdei operation, and not 
relieved by thyroidectomy 

(7) Myocardial disease, with fibrillation piesent befoie operation and 
persisting 


CONCLUSIONS 

A stud} of a senes of 264 cases, in which cholecystectomy was performed, 
with a pieoperative diagnosis of cholecystitis, shows that only 6 per cent w^eie 
not relicA ed of the symptoms f 01 which operation was performed In a small 
number this relief w'as delayed, and in others extianeous factors developed 
after operation which w'ere attributed, mcoirectly by the patient, to the gall- 
bladdei The 6 pei cent wdio continued wuth many of the same symptoms 
after removal of then gallbladders fall into two equal groups In one, no 
gross evidence of gallbladder disease was evident at the time of operation, 
and cholecystectomy could not be expected to afford relief In the other, the 
surgeon found a diseased gallbladder, and usually gallstones, yet the patient 
w^as not helped by cholecystectomy In this lattei group, the chief source 
of the patient’s complaints w^as extrabihary and the finding of a biliary lesion 
purely incidental A certain number of these diagnostic errors were inev- 
itable, despite thorough preoperative study of the cases In others, the errors 
might have been avoided by attaching due significance to symptoms wdiich 
w'ere regarded simply as atypical , by more careful attention to the patients’ 
own description of their symptoms, and by a recognition of the fact that, 
even when gallstones are actually demonstrated, it may not be fair to attribute 
thereto all the patients’ digestive symptoms, since many gallstones are “silent” 
ones 
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PROTHROMBIN DEFICIENCY AND THE EFFECTS OF VITAMIN 
K IN OBSTRUCTIVE JAUNDICE AND BILIARY FISTULA 

John D Stewart, M D 
Boston, Mass 

FROM TIIL SURGICAL LABORATORIES OF THE nAR\ARD MEDICAL SCHOOI AT TIIL MASSACHUSETTS GFNFRAI 

HOSPITAL BOSTON, MASS 

When Dam,^ m 1935, showed that the lack of a fat-soluble substance 
which he called vitamin K (koagulations vitamin) m the diet of chicks led 
to fatal bleeding, he opened a new approach to the study of pathologic bleed- 
ing Investigation of a hemorrhagic disease of cattle resulting from eating 
spoiled sweet clovei had led to demonstration of low plasma prothrombin as 
the etiologic factor, presumabl}' due to toxic effect on the liver - Improve- 
ments in methods of detei mining plasma prothrombin^ were followed by 
observation of low plasma prothrombin m animals with experimental liver 
poisoning and biliary obstiuction, in chicks with hemorrhagic disease fiom 
vitamin K deficiency, and in patients with obstructive jaundice ^ ^ 

Another link m the chain was supplied by the experimental proof that 
fat-soluble vitamins aie not absorbed from the intestine 111 the absence of 
bile salts ® Piactical application of these facts has led to successful treatment 
of prothrombin deficiency m patients with liver disease by means of extracts 
containing vitamin K ^ Considerable progress has been made in the puri- 
fication of vitamin K, though a preparation suitable for parenteral use is 
not yet available Much study has been given to developing better methods 
of assaying the vitamin K content of vaiious animal and vegetable fats, but 
a method based on the piotective or curative effect on chicks must still be 
used 

Data included m the present communication were obtained m the study 
and treatment of patients with obstructive jaundice or biliary fistula on the 
Surgical Services of the Massachusetts General Hospital during the past 
year Although the work is now 111 progress, the results to date are so 
sti iking that it is felt a prelimmaiy report is indicated 

Methods Employed — Plasma prothrombin was determined by the method 
of Warner, Brinkhous and Smith,® with modifications Instead of using serial 
dilution technic, standardized normal control plasma was titrated in exactly 
the same way as the unknown, both being done in triplicate The incubation 
period of the mixture before adding fibrinogen was kept constant and brief 
Since the final coagulation time is taken as inversely proportional to the 

TC DC 

prothrombin concentration, there results the formula, — — x Vw — percent- 

i X. jjx 

Submitted for publication January 12, 1939 
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age of noimal plasma piothrombm in unknown, where TC = clotting time 
of control, TX = clotting time of unknown, DC = dilution factor of control 
and DX = dilution factoi of unknown Fiesh plasma is taken from the 
control for each set of titiations A gioup of six laboratoiy woikers weie 
used as controls, and little difteience among them or variation fiom time 
to time nas observed, so long as titration tempeiature was kept constant 
Each new lot of leagents, however, must be standaidized 

In e\eiy instance the clotting time of lecalcified plasma with addition 
of excess of tin omboplastin (beef lung extiact) was determined As a rule 
this gave lesults m relation to the normal contiol similar to those obtained 
b}’- the method of Warner, Brmkhous and Smith Occasionally, however, 
particularly in abnoimal plasma, there was nide discrepancy The results 
obtained uith the method of lecalcification of oxalated plasma to which 
thromboplastin has been added are not lepoited here 

Fibrinogen was detei mined in duplicate on the oxalated plasma by the 
method of Cullen and ^'an Slyke,^- the clot obtained from i cc of plasma 
being subjected to microdigestion and nessleiization In seveial instances 
dilute thiombm solution was used to precipitate the fibrinogen and the results 
checked closel) uith those obtained by using calcium chloride This was 
done to exclude the possibility of incomplete convei sion of fibrinogen to fibrin 
m the presence of prothrombin deficiency 

Plasma bilirubin was measui ed as follows Tu o cubic centimeters of plasma 
uere combined i\ith i cc of the diazo leagent and allowed to stand ten min- 
utes Then 2 cc satuiated ammonium sulphate plus 10 cc 95 per cent alcohol 
uere added The mixture was centiifuged, and the supernatant fluid was 
read against the cobaltous sulphate standard prepaied accoiding to McNee 
and Keefer 

Various livei function tests weie peifoimed repeatedly on these patients, 
including the bromphalem and hippunc acid tests These data, however, 
will not be discussed heie 

The vitamin K extiact used m this woik nas piepaied from fresh spinach 
according to the method of Dam The extraction was continued through 
the acetone and petroleum ether lefluxings, and from 50 kg of spinach 30 Gm 
of tarry liquid weie obtained The extract was thoroughly mixed with 
sodium taurocholate and sodium glycocholate (Merck) m the proportion of 
I o Gm of exti act to 4 5 Gm of each bile salt preparation, and the mixture 
was put up in capsules containing o 2 Gm each The mixture was kept in 
a cold box at — 35°C , used also for preserving the solutions of fibrinogen 
thrombin and thromboplastin 

Usually determination of plasma prothrombin was made lepeatedly be- 
fore and after operation, and vitamin K-cholic acid mixture was given orally 
as needed In two cases, patients T P H and M Y, the mixtuie was 
given thiough a jejunostomy One patient, M Y , was seen only after opera- 
tion, when massive bleeding had set in and six transfusions had been ineffec- 
tive in controlling it 
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Results Obtained — In Table I are shown data fiom 13 patients, 12 of 
whom were suffering from obstructive jaundice and varying degrees of Iivei 
damage, while one, M Y , had a postoperative external biliary fistula The 
amount of vitamin K-cholic acid mixture taken and the duration of treat- 
ment are shown, together with plasma concentrations of prothiombin and 
bilirubin The average mciease m plasma prothiombin under vitamin K 
therapy was 32 8 per cent 


Table I 


PREOPERATIVE RESPONSE OF PLASMA PROTHROMBIN LEVEL TO VITAMIN K-CHOLIC 

ACID MIXTURE* 





Jaundice, 

Treat- 

Vitamin K 

Plasma 

Plasma 




Dura- 

ment, 

Bile Salts, 

Pro- 

Bilirubin 




tion, 

Duration, 

Total 

thrombin 

Mg 

Patient 

Age 

Diagnosis 

Weeks 

Days 

Gm 

Per Cent 

Per Cent 

L H S 

33 

Common duct 

14 

4 

3 2 

49 8 

10 I 



stone 




86 8 

10 I 

J B 

47 

Carcinoma of 

3 

5 

4 0 

71 4 

19 2 



pancreas 




86 6 

24 2 

H C K 

32 

Common duct 

4 

4 

3 2 

71 I 

II 6 



stncture 




95 7 

II 0 

C J 

59 

Common duct 

2 

4 

7 8 

59 2 

40 0 



stone 




102 0 

41 7 

MAC 

41 

Common duct 

4 

5 

7 4 

42 4 

9 9 



stone 




96 4 

12 3 

D P W 

39 

Common duct 

2 

2 

5 8 

35 7 

15 0 



stone 




83 3 

19 2 

P W 

58 

Carcinoma of 

6 

3 

9 0 

28 9 

19 6 



pancreas 




96 I 


J R B 

53 

Carcinoma of 

I 5 

6 

24 8 

83 2 

12 5 



pancreas 




100 0 

26 6 

T P H 

66 

Carcinoma of 

6 

2 

5 7 

28 0 

43 5 



pancreas 




56 7 

38 4 

M L K 

61 

Common duct 

12 

5 

6 0 

70 7 

13 I 



stone 




100 0 

16 7 

J F 

46 

Common duct 

1 S 

4 

3 2 

75 6 

6 0 



stone 




87 2 

I 0 

R M 

75 

Carcinoma of 

7 

I 

0 8 

40 5 

16 3 



pancreas 




61 I 

16 5 

M Y 

34 

Biliary fistula 


6 

7 2 

37 5 

I 0 







68 9 

I 0 


* Increase from initial average of 53 4 per cent to 86 2 per cent after treatment, average 
days of treatment = 39, average dose = 68 Gm 


In Table II aie shown plasma prothrombin concentrations m five patients 
suffering from massive postoperative hemorrhage Data from three of these 
patients are shown graphically m Chaits i, 2 and 3 Patients M Y , J R B 
and H C K were given vitamin K-cholic acid mixture immediately and 
the bleeding ceased with a dramatic rise m plasma prothrombin Patient 
T P H developed seveie dianhea when the mixture was given through a 
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Table II 

DATA IN CASKS OK POSTOPERATIVE BLEEDING* 

Bleeding 



Post- 

operative 

Plasma 

Prothrombin 


Patient 

Operation 

Day 

Per Cent 

Site 

T P H 

Choi ecy stostomy 

4th 

43 7 

Urinary and biliary tracts, 
retroperitoneal tissues 

J R B 

Cholecystogastrostomy 

7th 

32 3 

Stomach, gallbladder 

M Y 

Repair of common duct 

6th 

37 5 

Wound, gastro-mtestinal 
tract 

M L IC 

Exploratory celiotomy 
Biopsy of liver 

8th 

38 6 

Wound, uterus 

H C K 

Choledochostomy 

i6th 

38 9 

Wound, gastro-mtestinal 
tract 


* M L K and M Y had no vitamin K after operation, J R B and H C K had 
refused further administration of vitamin K, T P H had developed severe diarrhea, 
M Y had had transfusion of 3,000 cc of blood during previous 48 hours 

jejunostom), and the bleeding was unconti oiled The prothrombin level le- 
inained low until the patient succumbed to anuria and hvei failure Patient 
INI L K received no vitamin K-chohc acid mixture af tei opei ation owing to 
the onset of uiemic stupor and vomiting Cirrhosis of the liver, ascites, and 


100 

80 4 0 
60 30 , 

40 20 

20 10 

V 

“ \ 

0 0 ' ^ ' 

% GM 5 10 15 20 25 30 35 40 4b bO bb 

DAYS 

ORB Plosmo Prothrombin in Obstructive Joundico 

Chart i — Patient J R B Showing plasma prothrombin in relation to 
varying vitamin K cholic acid intake and operation Refusal of patient to take 
mixture after second operation, leading to fall in prothrombin and massive hemorrhage 
First operation was cholecy stostomy , the second cholecystogastrostomy, P repre 
sents the plasma prothrombin in per cent of normal, the dosage of vitamin K 
cholic acid mixture, m grams, is shown in the checkered columns 

anuria made the outlook seem hopeless, and jejunostomy for feeding vitamin 
K was not performed 

Discussion — The frequency with which plasma prothrombin is reduced 
m obstructive jaundice is striking During the course of this study only 
one case has been seen in which obstruction to bile flow for over a week 
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has not been associated with plasma prothrombin levels of less than 84 per 
cent In this case the patient’s appetite had remained remaikably good and 
the biliary obstruction was incomplete In the preoperative group the response 



MG DAYS 

* M K - PLASMA PROTHROMBIN IN OBSTRUCTIVE JAUNDICE 


Chart 2 — Patient M L K Showing plasma prothrombin and fibrinogen in 
relation to operation and aitamin K cholic acid intake Preoperatiie response to the 
medication is well shown with progressiae postoperatn e fall in prothrombin leading to 
gross hemorrhage no vitamin K being taken after operation The failure of blood 
transfusion to present hemorrhage is obsious P represents the plasma prothrombin in 
per cent of normal, F represents the plasma fibrinogen percentage, B represents the 
plasma bilirubin in milligrams per cent 

to Vitamin K-chohc acid has been invariable It seems to be true, however, 
that the more severe the liver damage the less marked is the prothrombin 
recovery This can be illustiated by data in Table I Patient T P H 



H K. PLASMA PROTHROMBIN IN OBSTRUCTIVE UAUNOlCE 

Chart 3 — Patient H C K Showing the effect of operation, \itamin K cholic 
acid mivture and pneumonia on the plasma prothrombin and the fibrinogen Preoperative 
response of prothrombin >veU shown Note the effect of wlthdra^^'ll of vitamin K cholic 
acid in the presence of persistent jaundice, resulting in massive hemorrhage with 
reco\er> on resumption of vitamin K mixture Ineffectiveness of transfusion brought 
out P represents the plasma prothrombin m per cent of normal F represents the 
plasma fibrinogen percentage, B represents the plasma bilirubin in milligrams per cent 

entered the hospital m a moribund state with carcinoma of the pancreas, com- 
plete biliary obstruction, liver failure, oliguria, ascites and peripheral edema 
The prothrombin response to vitamin K-cholic acid therapy in two days of 
treatment was only moderate 
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Little if any con elation is discernible between the clegiee of depression of 
plasma prothioinbin and the plasma bilnubin level This is not surprising 
since the excietory function of the livei is only one of the factors conceined 
in the maintenance of plasma piothrombin Also, even when bilnuhin is being 
excreted, bile deficient in cholic acid and hence less effective m promoting 
absorption of vitamin K may be formed by the damaged liver 

A drop of 20 to 40 pei cent m plasma prothrombin concentration im- 
mediately after operation is to be expected, dependent perhaps on such factois 
as blood loss and dilution of plasma, clotting, and depression of liver function 
by anoxemia and anesthesia The fall is transitory, however, if vitamin K- 
chohc acid feeding is resumed at once These points aie illustrated m Chart 4 



L HS -PLASMA PROTHROMBIN IN OBSTRUCTIVE JAUNDICE 


Chart 4 — Pntient CHS Showing the plasma prothrombin 
in relation to the intake of \itamin K cholic acid mivtiire and 
operation Postoperatne drop with prompt recoaery on taking 
mixture is shown P represents the plasma prothrombin in per 
cent of normal, P represents the plasma fibrinogen percentage, 

B repi esents the plasma bilirubin in milligrams per cent 

It is apparent that the plasma prothiombin level is quickly responsive 
to change m metabolic conditions, suggesting the absence of prothrombin re- 
serves in these patients A safe preoperative plasma piothrombin level, 
preferably above 75 per cent, is highly desirable Since the prothrombin 
level may change quickly, the need for frequent determinations in the early 
postoperative course, as pointed out by Snell, Butt and Osterberg,^^ is obvious 
In considering the five cases of postoperative hemorrhage, several points 
stand out Two patients, J R B and H C K , created an interesting ex- 
periment by refusing to take the vitamin K-cholic acid capsules after opera- 
tion on grounds that they caused epigastric distress In both cases, as shown 
in Charts i and 3, a steady drop in plasma prothrombin with subsequent 
massive hemorrhage resulted Thereafter, the patients cooperated in taking 
the mixture and rapid restoration of plasma prothrombin and cessation ot 
bleeding followed The biliary obstruction in patient H C K continued 
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only partially relieved after operation in consequence of cliolangeitis, and 
bleeding set in as late as the sixteenth postoperative day (Chait 3) Un- 
doubtedly the vitamin K, taken for eight days aftei operation, postponed 
the bleeding, for, as a rule, bleeding from pi othrombin-lack occurs within 
the first week after operation 

A question of considerable interest, which deserves study, is the influence 
of infection on plasma prothrombin There is some evidence that the liver 
may react sensitively to extrahepatic inflammation, foi example, the rise m 
plasma fibrinogen occurring in the course of abscess formation and 111 pneu- 
monia In this connection the data shown m Chart 4 are peitinent After 
the plasma prothiombm began to respond to vitamin K-chohc acid therapy 
following hemorrhage, a bilateral severe pneumonia suddenly set in The 
plasma prothrombin level fell, wheieas the plasma fibrinogen rose In Charts 
2, 3 and 4 also the lack of relationship between changes in plasma fibrinogen 
and prothrombin is brought out 

Blood transfusion appeals to be a lather inefficient method of combating 
the bleeding tendency due to hypoprothrombmemia, as the effect on the le- 
cipient’s plasma pi othrombin is slight and ti ansitory A measui able increase 
of only 6 per cent occurred in one adult patient whose plasma prothrombin 
level was determined before and after tiansfusion of 600 cc of blood Blood 
transfusion is needed to replace lost blood, but vitamin K-chohc acid therapy 
IS indicated in order to prevent further bleeding 

Conclusions 

(1) In obstructive jaundice and biliaiy fistula the plasma piothiombin 
level may be low 

(2) Following operation upon such patients, further reduction in the 
plasma prothrombin may occur 

(3) Dangerous bleeding may take place with plasma pi othrombin con- 
centration of less than 50 per cent noimal 

(4) No correlation can be made out between plasma fibrinogen and pro- 
thrombin concentrations 

(5) Administration of a mixture of vitamin K and bile salts, through a 
jejunostomy if necessary, leads to a restoration of plasma prothrombin and 
control of the bleeding tendency 

(6) Plasma prothrombin level depends on the functional capacity of 
the liver as well as absoiption of vitamin K fiom the intestine 

The author wishes to express his gratitude to Dr H P Smith for his courteous 
help in the details of the prothrombin determination 

REFERENCES 

^ Dam, H The Antihemorrhagic Vitamin of the Chick, Occurrence and Chemical 

Nature Nature, 135, 652, 1935 

- Roderick, L M A Problem in the Coagulation of the Blood , Sweet Clover Disease 

of Cattle Am J Physiol , 96, 413, 1931 

594 



\ olumc 109 
Number 1 


PROTHROMBIN DEFICIENCY 


^ Quick, A J , Stanley-Brown, M , and Bancroft, F W A Study of the Coagulation 
Defect in Hemophilia and in Jaundice Am J Med Sci , 190, 501, 1935 
‘ Warner, E D , Brinkhous, K M , and Smith, H P A Quantitative Study on Blood 
Clotting Prothrombin Fluctuations Under Experimental Conditions Am J Physiol , 
1 14, 667, 1936 

® Smith, H P , Warner, E D , and Brinkhous, K M Prothrombin Deficiency and the 
Bleeding Tendency in Lner Injury (Chloroform Intoxication) J Exper kled , 66, 
Sor, 1937 

® Quick, A J The Coagulation Defect m Sweet Clover Disease and in the Hemorrhagic 
Chick Disease of Dietary Origin Am J Physiol, 118, 260, 1937 
Dam, H , Schonhevder, F , and Tage-Hansen, E Studies on the Mode of Action of 
Vitamin K Biochem J , 30, 1075, 1936 

® Greaves, J D , and Schmidt, C L A The Role Played by Bile in the Absorption of 
Vitamin D in the Rat J Biol Chem , 102, 101, 1933 
® Butt, H R, Snell, A M, and Osterberg, A E The Use of Vitamin K and Bile in 
the Treatment of Hemorrhagic Diathesis in Cases of Jaundice Proc Staff Meet 
Mayo Qinic, 13, 74, 1938 

Dam, H , and Glavind, J The Clotting Power of Human and Mammalian Blood in 
Relation to Vitamin K Acta Med Scandinav, q6, 108, 1938 
Pierce, Dann F Vitamin K Assays Am J Physiol , 123, 48, 1938 
^-Cullen, G E, and Van Slyke, D D Determination of the Fibrin, Globulin and 
Albumin Nitrogen of Blood Plasma J Biol Chem , 41, 587, 1920 
McNee, J W, and Keefer, C S The Clinical Value of the Van den Bergh Reaction 
for Bilirubin in Blood, With Notes on Improvements in Its Technique Brit Med J , 

2, 52, 192s 

^^Dam, H, and Lewis, L The Chemical Concentration of Vitamin K Biochem J , 31, 

u. 1937 

Snell, A M, Butt, H R, and Osterberg, A E Treatment of the Hemorrhagic Tend- 
ency in Jaundice, With Special Reference to Vitamin K Am J Digest Dis and 
Nutrition, 5, 590, 1938 


595 



ACUTE HEmTOGENOUS OSTEOMYELITIS OF THE LONG BONES* 

A CLINICAL KEVIEW OP 160 CASES 

Henry P Brown, Jr , M D 
Philadelphia, Pa 

In SELECTING a topic for the Annual Oration, it seemed fitting to choose 
one dealing with a condition which is not only frequently encountered by 
both surgeon and internist and about which there exists a considerable dif- 
ference of opinion as to the choice of treatment, but also one m which, re- 
gardless of the method of therapy employed, the mortality is still far greater 
than It should be , namely, acute hematogenous osteomyelitis 

This mortality is all the moie lamentable because in few othei majoi 
surgical conditions should a diagnosis be made more readily, since in the vast 
majority of cases the patient seeks medical relief within a short time of the 
onset of the disease, hence, failuie to obtain a satisfactory result can seldom 
be attributed to procrastination on the part of the patient — this facor only too 
often being exhibited lathei by the physician who first sees the case 

Aside from the question of mortality, when one considers the degiee of 
morbidity which so frequently accompanies this condition, whether it be 
deformity of the involved limb or limbs, ankylosis of joints, or persistence 
of infection as exemplified by long delayed and i esidual sequestration, chi oiiic 
pyogenic infection, etc , one can readily appreciate the importance of the 
eaily institution of that method of tieatment by which these sequelae may 
best be avoided 

That a wide difference of opinion exists as to the most satisfactory method 
of handling acute hematogenous osteomyelitis, is shown by the voluminous 
literature which has appeared on the subject, especially m recent years, aftei 
even a cursory review of which one is left in rather consideiable doubt as to 
just what IS the best method of handling this condition 

In the hope that it might be possible to help, in even a very minor degree, 
m the solution of the clinical aspect of this problem, we have examined the 
records of i6o cases of acute osteomyelitis compiled fiom the records of the 
Pennsylvania, Graduate, Childrens, Piesbyteiian and Geimantown Hosjiitals 
m Philadelphia, and the Bryn Mawi and Burlington County Hospitals f 

It IS not within the scope of this paper to leview m detail the etiology, 
pathology and symptoms of acute osteomj'^elitis, as this infoimation is readily 

* Annual Oration, delivered before the Philadelphia Academy of Surgery, May i6, 
1938 Submitted for publication July i, 1938 

t The author is indebted to Drs T McK Downs, Thomas J Summey, H L Far- 
rell and Orville C King for their generous cooperation in assembling the statistics upon 
which this presentation is based, and to the various chiefs of the above mentioned hospi- 
tals who have permitted use of their case histones 
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available in any of the numeious publications on the subject, but rather in this 
respect, merely to briefly mention a few of the more salient factois which 
should be borne in mind when called upon to treat this condition 

This communication is limited to a discussion of that form of acute osteo- 
myelitis of the long bones which occurs chiefly in children and young adults, 
IS blood borne in distiibution, and is caused most frequently by some form 
of Staphylococcus or Sti eptococcus oi both, and occasionally by the pneumo- 
coccus 01 Bacilhts typhosus It does not include those cases associated with 
compound fiactuie nor the more indolent types of infection, such as tuber- 
culosis and syphilis, and that encounteied in Brodie’s abscess noi the 
sclerosing osteomj'elitis of Garie 

Acute hematogenous osteomyelitis may be regarded as a more oi less 
rapid]}’- developing osseous inflammation resulting fi om a blood borne infec- 
tion, m which the bacteria usually lodge in that portion of the cancellous part 
of the metaphysis abutting upon the epiphysis This legion of bone, being 
richly supplied by terminal capillary loops and the blood current being slowed 
m this capillary bed, readily affoids the oiganisms an opportunity to settle 
m this locality 

In this connection, Frasei advances the theory that localization of an 
abscess m the bone mariow, although creating a difficult and regrettable situa- 
tion as far as the local infection and suppuration are concerned, may have 
a salutary effect, as it may be the body’s method of pioducing a defensive area 
from which the factois of immunity may be developed He argues that a 
general blood borne infection may have less serious consequences if the infec- 
tion becomes localized in a bone abscess 

The experimental work of Lexer, to which reference is made by many 
writers, is also of interest in this respect, as he showed that the introduction 
of large numbers of bacteria into the blood stieam of experimental animals 
produces death within 24 hours, without abscess formation When suspen- 
sions of less virulence and weaker concentration were intioduced in the same 
manner, the tendency was to produce abscesses in the various tissues, and the 
bone was most apt to be involved as the concentration and virulence of the 
organisms were decreased 

In the human being, invasion is characterized by a tendency to rapid 
spread, the infection soon appealing and extending beneath the periosteum 
which becomes elevated from the shaft of the bone By involving the haver- 
sian system and occluding its vessels, the infection causes an extending necro- 
sis of the bone, and reaches the medullary cavity either by way of the haversian 
system, extension backward from the original focus through the cancellous 
part of the metaphysis, or both Perforation of the periosteum results in 
soft tissue abscess with its resultant signs and symptoms 

Due to the dense attachment of the periosteum to the tough epiphyseal 
plate, when the infection reaches the periosteum it is directed away from the 
epiphysis and it is usually only in the late stages of the disease that the latter, 
and subsequently the joint, become involved The fact that the epiphysis re- 
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ceives Its blood supply from a source independent of that of the shaft of the 
bone — branches of the aiticular vessels entering its surface — fuither tends to 
exclude it fiom involvement by an infection borne by the nutrient artery of 
the shaft Concuirently with the bone invasion, theie is usually a more or 
less profound systemic toxemia which may eithei rapidly prove fatal or, 
should It become chionic, may exhaust the patient with its complications and 
sequelae 

Most of the repoi ted sei les of cases show a highei incidence of the disease 
in males — ^possibly due to their being more subject to local tiauma and in- 
fection, such as cuts, bruises, abrasions, etc , nor, in this respect, should one 
fail to make due allowance for exposuie to cold and wet While the condi- 
tion may occui at any time from birth up to the age of fusion of the epiphysis 
or later, its most frequent occui i ence is noted between the ages of 3 and 18 

A fact not generally appreciated and well sti essed by Green, is that osteo- 
myelitis in infants under two years of age piesents quite a different picture 
from that seen in older children, in that in the former, the infecting organism 
IS more apt to be the Streptococcus rather than the Staphylococcus , the course 
being of brief rather than of long duration, the wound tends to heal lapidly 
1 ather than slowly , sequestration is infrequent rather than usual , recurrences 
are rare in contrast to being frequent in the older children, and the lesions 
usually heal completely instead of leaving a residual sclerosis of bone The 
cases reported by Green and others show that the younger the infant the liighei 
is the mortality In the present series the age incidence was from six weeks 
to 50 years 

While It IS true that any pus producing organism may cause osteomyeli- 
tis, yet in the vast majority of cases some form of the Staphylococcus, being 
the most frequently encountered pus producing skin organism, is most often 
the offending agent In the present series, when the Streptococcus was en- 
countered, it was usually associated with a focus in the pharynx, middle eai 
or sinuses, and a mixed infection was by no means an infrequent occui rence 

There is considerable difference of opinion as to the part that trauma exerts 
in localizing the lesion The conclusion diawn by Farr would tend to belittle 
this as a causative factor, as he states that there is a history of injury m only 
about one-third of the cases, and it is often of such a trivial nature that theie 
IS no evidence of its presence at the time the patient comes under observation 
He also draws attention to the fact that the part of the bone in which the in- 
fection starts IS usually well protected This lattei statement, however, would 
not necessarily be the case m involvement of the tibia, which, in the series we 
are reporting, was the bone most frequently involved Farr believes it quite 
likely that trauma merely focuses attention to the part involved, as is noted 
in other conditions — ^for example, cancer of the breast 

In this connection, the work of Baudet and Cahuzac is of interest Experi- 
menting upon rabbits, into which Staphylococci were injected intravenously, 
subperiosteally and into the metaphysis, they were unable to produce bone in- 
fection by the intravenous route even after the bone (tibia) had been traum- 
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atized, but infection was pioduced by the subperiosteal and intrametapliyseal 
injection, the resulting osteomyelitis, however, in no way resembling that seen 
m eithei childien or adults They furthei observed that when reparation 
of the lesion began, the blood calcium immediately decreased, as if all the 
lesouices of calcium in the body were being mobilized at the point where 
they weie needed foi the healing process They found that the blood calcium 
rose gradually as the healing process progressed, and when healing was 
complete, it had attained noimal levels The}'’ believe that this suggests that 
^^hen the blood calcium ^\as no longer required for reparative processes in 
the bone it n as i eleased into the general circulation They suggest that these 
findings would indicate that m osteomyelitis, estimation of the blood calcium 
might be of aid in determining the most opportune time for resection, which 
w ould be wdien the blood calcium reached its lowest level, indicating that the 
regenerative piocesses m the bone at this time are at maximum 

Earlier in this piesentation, the statement w'as made that the diagnosis of 
acute osteomyelitis should not present any particulai difficulty, providing the 
possibility of its occuiience be constantly kept in mind While this statement 
holds true m the vast majoiity of cases, an exception may be noted in the 
case of infants wdien, as cited by Fai r, the patient cannot be of much assistance 
m aiding the examiner to localize the site of the lesion — for example, those 
instances in wdiich the onset of local edema is rapid, and the limb, when first 
seen, presents a sw'elhng of the entire extremity, originating from a single 
focus m the bone, this occurring even in spite of the periosteum not being 
perforated Undei such circumstances, it is not unusual to find the swelling 
and tenderness, although maximal at the suspected site of the lesion, yet not 
sufficiently ciicumsciibed to accurately define the aiea involved 

While it IS also true that in most instances the signs and symptoms of 
acute hematogenous osteomyelitis aie lather typical, yet it is in those cases 
presenting atypical features that one is apt to make a diagnostic enor unless 
the condition is suspected and sought foi Among the more fiequently en- 
countered diagnostic pitfalls, perhaps acute rheumatic fever and local cellulitis 
head the list, and in infants one should not fail to consider joint sepsis, scur’vy 
and occasionally hemarthrosis 

As an aid in the differential diagnosis between local cellulitis and acute 
osteomyelitis, we have found that the old observation of the response to con- 
tinuous digital pressure over the suspected area has frequently been of con- 
siderable assistance Should the condition be a simple cellulitis Avithout bony 
involvement, the maximum discomfort of the patient is experienced when the 
digital pressuie is first applied, and while furthei deep pressure causes some 
discomfort, it is not marked Should the condition be osteomyelitis, the re- 
verse is true , namely, while the initial pressure may be somewdiat painful, its 
continuation causes an increase of pain out of proportion to the force applied 
This simple expedient has been of value m cases m which, for instance, the 
patient has an infected lesion of the foot and one wishes to determine whether 
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the inflammatory reaction over the tibial aiea draining this region is a simple 
cellulitis or an acute osteomyelitis 

It IS well to bear m mind the fact, as stated by Homans and others, 
that the site m which symptoms first appear is not necessarily that m which 
the disease will develop Thus, the child may have complained of pain in 
the region of one or more joints before developing the acute localizing lesion, 
these preliminary manifestations tending to confuse the picture with that of 
acute rheumatic fever While it is true that acute osteomyelitis occurs most 
frequently m the long bones, one should bear m mind the possibility of its 
developing m the flat ones as well, notably the scapula and pelvis where, in 
the latter, it may simulate hip disease When the condition appears m the 
skull It IS most apt to follow an infected injuiy and may involve either the 
outer, or both tables of bone 

One may briefly summarize the question of diagnosis by stating that 
failure in this respect may most frequently be attributed to the fact that the 
condition is unsuspected 

The authoi is not m accord with the statement b)’^ Cutting, that “if the 
diagnosis is made sufficiently eaily and the proper tieatment is then instituted, 
the mortality m osteomyelitis should be ml ” Cutting’s conclusion may be 
true in those instances m which a single localized focus is the only lesion, 
but we do not believe it can be maintained where this focus is an incidental 
local manifestation of an overwhelming blood stieam infection In this re- 
spect, our experience has been more m accord with that of ^^filensky, who 
states that “eveiy case of osteomyelitis is basically composed of two com- 
ponents — a general bacteiial infection, be it sepsis, septicemia or bacteremia, 
and a local lesion in the bone tissue ” 

We also concur with the latter’s opinion that, in the treatment of the 
condition in the early stages, the most important item is the general infec- 
tion, and that “the ultimate outcome — death or recovery — is dependent on 
this above mentioned factor, and the mortality statistics of acute hemato- 
genous osteomyelitis in its early stages reflects accurately the mortality of a 
general bacterial infection When divorced from the general bacterial in- 
fection, and m the absence of any fatal complications or associated lesions, 
the mortality of the osseous lesion is nil ” In conjunction with the above 
statement, one should bear m mind the possibility of converting a local lesion 
into an infection of the blood stream by inopportune or misdiiected opera- 
tive efforts 

In discussing treatment, about the only, even partial, accord one can 
find among various authors is as regards piophylaxis in the elimination of 
foci of infection throughout the body, and the avoidance of those factors such 
as trauma, strain, chilling, etc , which may be classed as physiologic attributes 
The widest diversity of opinion exists as to the time and character of 
treatment of the local lesion, ranging from what might be classed as ultra- 
conservatism — purely supportive treatment with the exclusion of surgical 
procedures — to radical drainage, as exemplified by extensive guttering of 
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the involved area, oi even lesection of the shaft fioin one epiphysis to the 
othei 

Thus, to cite but a feu of the many diveisified opinions in this respect, 
Kulowski advocates opeiating just as soon as the diagnosis is made, regard- 
less of uhether the condition is acute, chronic, oi piesents any othei unusual 
phases of the disease His mam aigument centers on the fact that pyogenic 
osteomjehtis is essentially a most devastating disease, which must be com- 
bated by bold, aggiessue, ladical opeiative measuies He believes that 
there is no pi oof that dnect diamage of the bone in the acute stage in- 
creases the death late, and is conxmced that the vast majoiity of cases 
aie undeiticated As one becomes mote and more familiai with the dis- 
ease, m his opinion, one is the moit read^ to adopt the most ladical measures 
to attain a cine In 92 cases ot osteomyelitis of the femur, he repoits 
a mortality of 3 pei cent, and theie was no mortalit}^ among 80 cases of 
imohement of the tibia — tiul} a lemaikable lecord, wdnch w'as unsurpassed 
b\ an) othei statistics we could find 

In a collected leiiew ot the subject, Cutting states that the operative 
treatment of the condition must’ alwais be consideied an emeigency pio- 
cedui e in w Inch minutes count, and a delay ot hours may mean the difference 
between life and death He furthei is ot the opinion that an operation per- 
formed at the cailiest possible mom nt m these cases, even if perfoimed 
by unskilled hands, is undoubtcdlv m be piefeired to any considerable delay, 
provided the opeiative pioceduie is lational Other things being equal, 
one who undertakes the tieatment ot a case of acute osteomyelitis may be 
forgiven if Ins tieatment is a little too ladical, but may not be forgiven if 
Ins treatment is insufficient \mong his conclusions, Cutting states “If, in 
a given case, theie is doubt as to whethei opeiation should be peifoimed 
or not, a safe rule to follow is to paiaphiase an aphoiism coined with re- 
spect to drainage in abdominal suigeiy — w'hen in doubt, operate” 

P}rah and Pam also adcocate early ladical suigery, lepoiting a 29 per 
cent mortality m 176 cases, and a 27 per cent mortality in 262 cases 

Buzellow% m 1928, adiocated chiseling open the marrow^ cavity as soon 
as possible, and believes that blood stieam infection or general sepsis can 
be avoided only by the eaily evacuation of pus He states that the results 
m his clinic compaie favorably wnth those in which the marrow cavity w^as 
not opened Othei authors, advocating early drainage of the bone, regard- 
less of the patient’s condition, expiess essentially the same views as those 
quoted 

Among those favoring conservative measuies may be mentioned Philipo- 
w'lcz, who believes that the tieatment depends upon wdiether the course of 
the disease from the beginning has the distinct character of an acute, seveie 
infectious disease, or is that of a localized and more or less circumscribed 
bone disease, and that tieatment should be basically conservative without 
opening the bone, abscesses to be meiely incised He is of the opinion that 
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the problem in the acute stage cannot be solved by operation alone, and 
advocates the use of serum and vaccine from the onset 

Millei and Smith-Petersen, reporting a series of 90 cases, state that they 
are becoming more conseivative in their treatment of the acute cases, and 
attack the local lesion only after the patient’s condition has been rendered as 
favorable as possible Should an abscess be present, it is meiely incised, and 
where pus in the bone is suspected, they only drill a few holes 

Wilson and McKeever, reporting 90 cases, with 122 per cent moitality, 
are of the opinion that operation may be performed too early rather than 
too late Of 24 patients having early adequate drainage within seven days 
of the onset of the illness, 25 per cent died These showed no microscopic 
evidence of osteomyelitis When operation was delayed until between the 
seventh and twenty-eighth day, the mortality was 9 7 per cent In 23 cases 
of spontaneous drainage, theie was only one death Of the 24 cases oper- 
ated upon in the early stages of the disease, 37 5 pei cent developed metastatic 
lesions In their summary, they state that operation should be delayed until 
the child IS m the best condition (one, two or three days), and that, m a 
blood borne infection, tbe lesion should be allowed to localize If operated 
upon too early, a fatality may result, as in incision m cases with brawny 
cellulitis 

Leveuf states that, m his expeiience, late intervention as a rule gave 
better results than early operation, and believes that the cnteiion of prog- 
ress is the temperatuie and blood culture He found that a septicemic state 
was of no grave prognostic significance, for in all of his cases m which 
operation was not performed, early spontaneous recoveiy ensued and no 
foci developed He found that a subperiosteal abscess usually forms as the 
temperatuie falls and is related to a central focus m the diaphysis and that 
early surgery establishes a communication between the focus in the bone con- 
taining virulent organisms and toxins, and parts of the body in which the 
defense mechanism is not yet established He found that late intervention 
does not aggravate the osseous lesions 01 process of sequestration He fur- 
ther states that the advantage of conservative tieatment cannot be over em- 
phasized, and that vaccine therapy should be admimsteied 

Crossan presented the results of early and late mteivention in a series 
of cases, m which the lower mortality was decidedly m favor of conservative 
treatment 

As a working method in deciding upon the form of tieatment indicated 
m specific cases, the classification of Wilensky forms a satisfactory guide 
Group I Cases m which operation of any kind can be avoided These, with 
their subgroups, consist essentially of the milder foims of the disease Group 
II Includes those cases in which the general infection is the paramount 
factor and determines the fatal end-iesult This is the most virulent group, 
and operation can be of little avail Group III Those cases m which the 
general infection becomes controlled and the end-iesult depends entirely on 
the local lesion or any intercurrent complication 01 associated lesion Group 
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1\ ihat in ^\hlch the geneial infection becomes conti oiled and the end- 
lesult depends entiiely on the local lesion in the bone 

Unfoi tnnatel} , the data as pi esented in the histones of the present series 
aie not sufiicient to enable us to classify oni cases in accord with the above 
suggestion, and in a senes such as this, collected from vaiious hospitals, it 
has been necessai) to aibitiarily establish ceitain criteria, especially as this 
communication deals chiefl} with the clinical aspects of the condition 

With this m mind, and appieciating its limitations, we wish to present 
the lesults of oui studies from the following aspects 

I The outcome (siiivived oi died) in relation to (i) The age of the 
patient, (2) the degiee of toxicity of the patient at the time of operation, 
desciibed as veiy toxic, 01 slightly so, (3) the opeiative procedure em- 
plo}ed, whether (a) meie incision 01 aspiiation, (b) dull, or (c) gouge or 
guttering of bone, and (d) time ot operation A patient was arbitrarily re- 
gal ded as being toxic when the tempeiatuie was ovei 102° F, with corres- 
ponding increase of pulse late and leukocytosis, and pi esented the geneial 
appeal ance of toxemia Opeiation was classed as immediate, when pei formed 
within 48 houis of making the diagnosis, and delayed, wdien perfoimed at 
any time after the second day 

II The lesults m lelation to (i) Type of oiganism, (2) with lefer- 
ence to the time of opeiation, ta) eailj, (b) delayed, (3) the operative 
proceduie, whelhei the bone was opened by drill 01 gouge, 01 meiel}’- aspna- 
tion, incision, or no suigical pioceduie, (4) the site of the infection, wdiether 
(a) only in the oiiginal site, (b) in the blood stieam alone, (c) primarily m 
the original site and blood stream, 01 (d) 2^1 “^^ai il}’- m the wound and 
secondarily in the blood stieam attei operation 

III The foimation ot secondar} foci and the outcome m reference to 
(i) The type of organism, (2) the time of opeiation 

IV The outcome in refeience to (i) The age of the patient, (2) the 
bone involved, and (3) the time of opeiation 

V The foimation of sequestia as related to (i) The time of opera- 
tion, and (2) the type of infecting organism 

Table I slws, that of 17 cases under thiee years of age, six were veiy 
toxic W'hen opeiated upon Of these, immediate drilling was performed in 
one case, wnth recoveiy, the bone w^as opened twuce with a gouge, with re- 
covery, delayed drilling w'as performed m thiee instances, with recovery, and 
one child wdio died was so ill that no opeiative piocedure w^as attempted Of 
the childien under the age of three, wdio weie only slightly toxic when seen, 
drilling w'as perfoimed immediately in one and gouging in two, all of whom 
lived In the delayed group, drilling w'as pei formed m two, and the gouge 
used m five, all of wdiom suivived 

Between the ages of thiee and nine, the statistics for the very toxic group, 
wuth immediate operation, were ii drilled and 14 gouged, of wdiom one drilled 
and SIX gouged died Four, wdio w^ere not operated upon or incised, lived and 
two died In this age group (three to nine), wdien the patient w^as only slightly 
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Table I 

RESULTS or IMMEDIATE AND DELAYED OPERATIONS IN REFERENCE TO AGE, DEGREE OF TOX- 
ICITY, AND OPERATIVE PROCEDURE 

Opera- 

tive 


Toxic- Proce- Immediate Delayed Not Operated, 

ity dure Operation Operation Incised, elc 


Under 3 yrs < 

Very | 

^ Slight j 

Lived Died Lived Died Lived Died 

" Dnll 13 I 

^ Gouge 2 

f Dnll I 2 

^ Gouge 2 5 

3-9 

f . 

Very I 

[ Slight 1 

Dnll 10 I 2 42 

^ Gouge 8631 

" Dnll 52 6 

' Gouge 6 I 10 

10-14 1 

1 Very j 

Slight J 

f Dnll 2 10 2 I 

[ Gouge 13 2 12 

f Dnll 3 I 4 

[ Gouge 4 7 

15-19 ^ 

Very | 

Slight J 

' Dnll I 

[ Gouge I 3 I 

f Dnll I 

( Gouge 2 6 

Over 20 ' 

Very 

Slight 

f Drill 2 

1 Gouge 
f Dnll 

( Gouge I 51 


Totals 61 

23 52 

6 

15 


Number of 


Percentage 


Cases 

Deaths 

Mortality 

Very toxic, immediate operation — dnll 

24 

II 

45 8 

Very toxic, immediate operation— gouge 

35 

II 

31 4 

Slightly toxic, immediate operation — dnll 

9 

0 

0 

Slightly toxic, immediate operation— gouge 

16 

I 

6 2 

Very toxic, delayed operation dnll 

10 

2 

20 2 

Very toxic, delayed operation — gouge 

8 

3 

37 5 

Slightly toxic, delayed operation— dnll 

6 

0 

0 

Slightly toxic, delayed operation— gouge 

34 

I 

2 9 

No operation, toxic 

18 


16 6 

Totals 

160 

32 



toxic, and was immediately operated upon, of those who survived, five were 
drilled, with no mortality, and of the seven m whom the gouge was employed, 
died When operation was delayed in the slightly toxic, of those who 
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lived, SIX A\eie aspirated oi incised, two dulled and ten gouged, with no 
mortality 

Between ages lo and 14 \*eiy toxic, immediate opeiation — ^tw’'o drilled 
and 13 gouged, sunned, while 10 dulled and tw^o gouged, succumbed Very 
toMC, delated operation — two dulled and one gouged, suivived, wdiile two 
gouged, died Shghth toxic, immediate opeiation — the thiee dulled and 
four gouged, all sunned Shghtl} toxic, delayed opeiation — one drilled, 
se\cn gouged and foui incised 01 aspiiated, all suivived 

Between ages 15 and 19 Veiy toxic, immediate opeiation — of the four 
upon whom the gouge was used, one Ined and three died Dela)^ed operation 
m this group show cd one gouged and one drilled, wuth no mortality Slightly 
toxic, immediate opeiation — two gouged, lived, no moitahty Delayed opera- 
tion — one drilled and six gouged, Ined, no moitahty 

0 \ei 20 \eais of age The onh two reiy toxic cases, wdio were drilled 
late died, and of those oni\ siighth toxic, one immediate opeiation, gouge, 
Ined and of the delavcd opeiatioiis, gouge, five lived and one died 


Tvblc II 


MOKTAtm ri InCF ^T^Gt or I NTlKL GROUP IN RCrPRCNCC TO CONDITIOX 

Oi inrirNT, \nd xnir or opcruion 


To'nic 

NontOMC 



Deaths* 

Lned 

Percentage 

Mortality 

Immediate operation 

22 

37 

37 3 

Dclaicd operation 

5 

13 

27 7 

immednte operation 

1 

24 

4 0 

Dcbied operation 

1 

39 

2 5 


^ Not included in nbo\e sumnurj 

Two moribund on admission — not operated upon 
One deatli from hemorrhage upon rcmo\ al of sequestrum, 3 yrs later 
One dc,ath from hemorriiagc upon removal of sequestrum, 3K mos later 
Deaths from hemorrhage (several) on thirty-ninth day 


Table II gives the summar} of the fatalities m this series, and contracts 
immediate \ersus delayed operation (disicgaiding the operative procedure), 
m the toxic and nontoxic patient, legardless of age, type of organism or 
operative proceeding and show's that m 59 toxic patients, upon whom immedi- 
ate operation was performed, 37 lived and 22 died, a mortality of 373 per 
cent, wdiilc of the 18 toxic cases, in wdiom operation w'as dela)'’ed, 13 lived 
and 5 died, a mortality of 27 7 per cent In the nontoxic patients, of the 
25, upon whom immediate operation was performed, 24 lived and one died, 
the figures for the delayed, nontoxic, total 40, of w'hom 39 lived and one died, 
a mortality of 2 5 per cent Not included m the above figtiies are two patients 
who were moribund on admission and upon whom no operative procedure was 
perfoimed, tw'o w'ho died from hemorrhage upon removal of a sequestrum, 
one, three years, and one, three and one-half months after the original opera- 
tion, and one patient, who died on the thirty-ninth postoperative day as a 
result of uncontrolled hemorrhage A consideration of the above statistics 
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does not leave much loom for doubt that, at least m this series, immediate 
operation in the very toxic patient showed a higher moitality, in contrast 
to those instances in which opeiation was delayed 

In only two instances did the recoids show that upon admission the patients 
were moribund and any operative procedure considered inadvisable, while 
upon several occasions the notes stated “patient moribund — operation — death 
within a few hours ” 


Table III 


OUTCOME IN REFERENCE TO DEVELOPMENT OF SECONDARY FOCI, THE TYPE OF ORGANISM, 

AND TIME OF OPERATION 




Developed Foci 


Did Not Develop Foci 




Not Oper 



Not Oper- 




ated Upon 



ated Upon 


Early 

Delayed 

Aspirated or 

Early 

Delayed 

Aspirated or 


Operation 

Operation 

Incised 

Operation 

Operation 

Incised 

Lived Died 

Lived Died 

Lived Died 

Lived Died 

Lived Died 

Lived Died 

Staphylococcus 

19 7 

7 I 

I 

42 II 

13 3 

3 

Streptococcus 

S I 



S 

2 


Others or 







mi-sed 




2 



Not recorded 







or no grow ths 

2 2 

I 


9 1 

13 1 

I 

Totals 

26 10 

8 I 

I 

58 12 

28 4 

4 








Totals 

36 

9 

I 

70 

32 

4 

Died 

10 

1 

I 

12 

4 

4 

Mortality 







percentage 

27 7 

IX I 

100 

17 I 

12 5 

100 


SECONDARY FOCI 

Developed Early Operation Delayed Operation 
Yes 36 (33 9%) 9 (21 9%) 

No 70 (66 1%) 32 (78 1%) 

Among the reasons advanced for the early surgical interference is that 
by so doing, there is a decrease in the number of secondary foci which may 
develop Table III shows that of the cases in which, regardless of the degree 
of toxicity, It could be ascertained from the notes as to whether or not such 
foci developed, these occurred in 33 9 per cent of the cases in which operation 
was performed early, and in 21 g per cent of the cases m which it was de- 
layed Of the 36 cases developing secondary foci, who were operated upon 
early, 10 died, a mortality of 27 7 per cent, while of the nine who Yvere 
operated upon later, only one died, a mortality of ii i per cent Of the 70 
cases who were operated upon early, and who did not develop secondary foci, 
12 died, a mortality of 17 i per cent, and of the 32 who did not develop sec- 
ondary foci and were operated upon later, four died, a mortality of 12 5 per 
cent From the above it will be seen that early operation does not tend to 
prevent the development of secondary foci, and Yvhen such foci appear, the 
mortality is 277 per cent in contrast to ii i per cent Yvhen such foci appear 
following the delayed operation When there were no secondary foci, the 
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mortality of eaily mterfeience was 17 i pei cent m contiast to 12 5 pei cent 
when delayed 

Table IV shows the age of the patient, the primal y bone involved, the 
time of opeiation, and the end-result It will be seen that the femur and tibia 
were the bones most frequently involved, and in the 26 instances in which 
early operation was performed upon the femur, there were seven deaths, a 
mortality of 269 per cent, while of the 27 delayed instances, there were five 
deaths, 18 5 per cent mortality The statistics foi the tibia are even more 
striking, for 111 the 44 cases with early operation theie were 13 deaths, a 
mortality of 29 3 per cent, while m 18 in which operation was delayed, there 
were no deaths 

Table V 


FORMATION OF SEQUESTRA IN REFERENCE TO T\ PE OF ORGANISMS AND TIME OF OPERATION 


Time of Operation 


Early- 


Delayed 


No operation, aspirated 
or incised 



Sequestra Re- 

Percentage 


moved 


Developing 




Sequestra 

Organism 

Yes 

No 


Staphylococcus 

17 

53 

24 2 

Streptococcus 


5 

0 

No growth or not stated 

3 

8 

27 2 

Other or mixed 


3 

0 

Staphylococcus 

16 

30 

34 7 

Streptococcus 


4 

0 

No growth or not stated 

i 

8 

II I 

Other or mixed 


I 

0 

Staphylococcus 

I 

5 

16 6 

Streptococcus 


I 

0 

No growth or not stated 


4 

0 


Other or mixed 


SEQUESTRA 

Developed 


Operation 

Yes 

No 

Early | 

f 20 
[22 4% 

69 

77 5% 

Later | 

f 17 
[28 3% 

43 

71 5% 

Not operated upon < 

f I 

i 9 1% 

10 

90 9% 


The statistics were studied with regard to the formation of sequestra, in 
conjunction with the time of operation and the invading organism, and 
Table V shows that the time of operation had but little effect on the forma- 
tion of sequestra — 22 4 per cent m the early cases and 28 3 per cent in the 
late As was to be expected, the Staphylococcus was the most frequently 
encountered organism The outcome was studied from the viewpoint of the 
operative procedure, whether the bone was opened by drill or gouge, as 
related to the time of operation and the condition of the patient Table VI 
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Tahle VI 



Number of 


Percentage 


Cases 

Deaths 

Mortality 

Verj' toxic, immediate operation — dnll 

24 

II 

45 8 

Ver\ toxic, immediate operation — gouge 

35 

II 

31 4 

Slighth tOMC, immediate operation — dnll 

9 

0 

0 

Slight!} toxic, immediate operation — gouge 

16 

I 

6 2 

Verj toxic, dela\ ed operation — dnll 

10 

2 

20 0 

Very toxic, dela} ed operation — gouge 

8 

3 

37 5 

Slighlh toxic, delayed operation — drill 

6 

0 

0 

Shglith toxic, dela\ ed operation — gouge 

34 

I 

2 9 

No operation 

18 

3 

16 6 

Totals 

160 

32 



shows that m the toxic, a highet inoitaht}'' accompanied immediate drill- 
ing of the bone, 45 8 pei cent, than when the gouge was used, 31 4 per cent, 
the difference piobabh being due to the inoie toxic state of the patient when 
the dull was emplo3ed When the opeiation was delayed in the veiy toxic, 
the moitaht) peicentages were reveised, the dull being 20 per cent and the 
gouge 37 5 per cent When the patient w'as only slightly toxic, immediate 
drilling w as resorted to nine times, w ithout a fatality, and the gouge employed 
16 times with one fatalit}, 62 pei cent, w'hile wdien the patient was only 
shghtl} toxic and opeiation dela}ed, in six instances the bone w'as dulled 
w Ithout fatality, and opened by gouge 34 times wnth one fatality, 2 9 per cent 
When the operatne piocedure w'as incision, aspiration or no surgical inter- 
ference, three of 18 cases died, a moitahty of 166 per cent In this latter 
group are included the two who W'eie moiibund wdien fiist seen and who 
died within a few' houis of admission to the hospital From an analysis of 
the abo\e table, it is again evident that suigical inteiference m the very toxic 
patient, whethei immediate 01 dela)'ed, and legardless of the procedure 
adopted, is accompanied by a much greater moitahty than wdien surgery is 
postponed until the patient is no longei m a toxic condition — 33 6 per cent 
conti ast to 2 2 per cent , it being fully realized, how'ever, that some patients 
aie so ovenvhelmed by then toxemia that they wnll succumb m spite of any 
foim of treatment 

Table VII show's the elapsed time, in the fatal cases, between operation 
and death, m reference to the age of the patient, the degree of toxicity when 
operated upon and the time of operation The two cases, which w'ere mori- 
bund on admission and w'hich w'ere not operated upon, are not included It 
w'lll be seen that the gieatest number of fatalities occuned w'lthin the first four 
daj's, all but one of w'hich w'ere m the toxic gioup who ivere immediately 
ojierated upon In the three cases dying from hemonhage, one month or 
longer after operation, the condition of the patient and time of operation 
probably had but little bearing on the outcome, but they are nevertheless 
included The conclusion to be drawn fiom the statistics in this table is that 
the toxic patient immediately operated upon was not afforded sufficient oppor- 
tunity to combat the infection The only tw'o fatalities in the nontoxic, de- 
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ELAPSED TIME BETWEEN OPERATION AND DEATH IN REFERENCE TO AGE, CONDITION OF 

PATIENT, AND TIME OF OPERATION 

Time of 

Age Condition Operation Interval Between Operation and Death 


Days 

2nd 3rd Over 3 

1234567 Week Week Weeks 

Under 

3 yrs 

Toxic 1 

Nontoxic 1 

Immediate i 
, Delayed 
" Immediate 
, Delayed 

3-9 

Toxic 1 

Nontoxic 1 

Immediate 221 12 

, Delayed i 

1 Immediate i 

[ Delayed i 

10-14 ' 

Toxic 1 

Nontoxic i 

f Immediate 4311 2 i 

[ Delayed 
f Immediate 
[ Delayed 



f Immediate i i 

[ Delayed i 

f Immediate 
[ Delayed 

Over ^ 

20 yrs 

Toxic i 

Nontoxic < 

f Immediate 

[ Delayed i i 

f Immediate 

[ Delayed i 


Totals 6362110 3 2 6 


Two cases moribund on admission — not operated upon — not included 

One died from hemorrhage upon removal of sequestrum, 3 yrs later 

One died from hemorrhage upon removal of sequestrum, 3 mos later 

One died from multiple hemorrhages, upon removal of sequestrum, 39 days later 


Toxic, immediate 
Toxic, delayed 
Nontoxic, immediate 
Nontoxic, delayed 


Days 

123456 

635211 

001000 


7 

o 

o 


Weeks Over 3 Weeks 
2 3 

^ ^ ^ I28 Total 

10 2 I 



I 

3 2 


I 

6 


2 Total 


Totals 


17 2 


II 


layed operation group, occurred as a result of secondary hemorrhage in the 
third week or later 


610 



\ oUimc 10') 
dumber 4 


HEMATOGENOUS OSTEOMYELITIS 


An attempt ^\as made to evaluate the hospital morbidity m the series, 
but m view of the fact that theie was no basis of estimating how long the 
patients should be hospitalized, this attempt was abandoned The records 
showed that in many instances a patient w^as leadmitted one or more times for 
involvement of the oiiginal oi other sites, but in the series being reported, 
only the fii st admission w'as considered 


Table VIII 

OLTCOME IN REirULNCE TO LOC\TION OF INFECTION, ORGANISM, AND TIME OF OPERATION 









Primary 


Time of 




Both 

Wound Sec- 

Organism 

Operation Wound Onh 

Blood Onl}’- 

Primarv 

ondary Blood 


Lned 

Died 

Lived Died 

Lived 

Died 

Lived Died 


Early 

34 

6 


7 

6 

8 9 

Staphi lo- 

Delayed 

39 

I 


2 

4 

I 

coccus 

Not operated 
^ upon or incised 

5 


I 


r 



’ Earlj' 

3 





I 

Strepto- 

Delayed 

2 



I 


I 

coccus 

Notoperated 
^ upon or incised 






I 


Earl} 

3 





I 

Other or ^ 

Delayed 







mixed 

Not operated 
upon or incised 







Totals 


86 

7 

I 0 

10 

II 

II II 

No organ- 
ism, or not 
recorded 

Early 

7 

I 





Delayed 

Not operated 

8 

I 





upon or incised 

I 

1 






Totals i6 3 


Wound only Incised, 5 cases — all lived 
Wound only Early operation, 46 cases — 6 died — 

Wound only Delayed operation, 42 cases — i died — 

Both pnmary Early operation, 13 cases — 6 died — 

Both primary Delayed operation, 7 cases — ^4 died — 

Primary Wound — Secondary Blood Early operation, 19 cases — 
Pnmary Wound — Secondary Blood Delayed operation, 2 cases 


13 % mortahty 
23% mortality 
46 I % mortality 
57 I % mortality 
I o died — 52 6 % mortahty 
— I died — 50 % mortality 


Table VIII shows the results m reference to the site of the pnmary in- 
fection, in relation to the type of organism, and to the time of operation It 
will be seen that in the majority of cases m tvhich the organism was identified, 
when the infection was confined to the original focus (93 cases), there were 
seven deaths, ays per cent moi tality, regardless of the time of operation In 
this group of the 46 cases subjected to early operation, six died, a mortality 
of 13 per cent, while of the 42 wnth delayed operation, one died, a mortahty 
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of 2 3 pel cent Of the five in this group, in which the opeiative procedure 
was limited to incision, there wei e no deaths When the infection was primary 
m both blood stieam and bone, of the 13 operated upon early, six died, a 
mortality of 46 l pei cent , and of the seven who were operated upon later, 
four died, a mortality of 57 ^ per cent When the infection was primarily 
in the wound and the blood stieam showed involvement aftei early operation, 
10 of the ig cases operated upon died, a mortality of 526 pei cent In the 
two cases of primaiy wound and secondaiy blood stieam infection following 
delayed operation, the mortality was 50 per cent 

The above statistics would tend to show that when the infectious process 
was confined to the piimary site the mortality was considerably less when 
operation was delayed than when pei foi med early, 2 3 pei cent as compared 
to 139 per cent When the blood stieam was involved together with the 
bone at the time of opeiation, the moitality was exceptionally high, regaidless 
of the time of operation — 46 i pei cent foi eaily and 57 i per cent for late 
While it is generally agreed that the On method of treatment, or some 
modification of it, affoids the best results after the bone has been drained, 
a careful follow-up record 111 this respect vas not obtained m the piesent 
senes m a sufficient numbei of cases to wan ant an opinion based on statistics 
No attempt was made, theiefoie, to estimate the morbidity as 1 elated to the 
various methods of tieatment adopted, but in our own experience the method 
advocated by Orr has given greatei satisfaction than any othei 

In a small proportion of cases, too few to warrant classification, various 
types of vaccine and bacteriophage were administered, but an estimation of 
their efficacy would be of doubtful value from the data supplied Likewise, 
even though blood traiisusions, both single and multiple, large and small, 
were given m many cases, one would not be justified m evaluating their effect 
in view of the many other factors encountered in each case As a geneial im- 
pression, not verified by statistical evidence, we feel that repeated, small blood 
transfusions are well woith while, as if propeily given, apparently they 
can do no harm and might be of considerable assistance in rendering the 
patient better able to overcome his infection 

In view of the fact that the old saying still holds that experience is a hard 
task master, and also that we learn most from our mistakes, a veiy brief com- 
ment on some of the fatalities which occurred might be of interest A female, 
age 13, treated for rheumatism for five weeks befoie the osteomyelitis was 
suspected, died of shock when a sequestrum was lemoved fiom her femur, 
three and one-half months after the original operation The notes state that 
her hemoglobin was never above 52 pei cent until just aftei a tiansfusion 
which preceded the sequestrectomy, and “at this date it looks as though eailier 
and frequent transfusions might have saved her " 

A boy, age 12, moribund on admission, three days after onset, was nnniedi- 
ately operated upon The notes state “Operation (drill) very short, only 15 
minutes Death next day ” This Avas obviously a case m which no improve- 
ment could be hoped for from surgery 
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A boy, age 14, moribund on admission, bad his femur opened by gouge 
when he did not sbou signs of impiovement two days after admission, and 
postmortem, foui da}s latei, showed metastatic abscesses of all organs The 
blood cultuie showed Staphylococcus owcus 

A girl, age 11, ^er} toxic on admission, bad bei tibia immediately opened 
by dull, and postmortem, three da)s later, show’ed puiulent pericarditis, peri- 
tonitis, and multiple abscesses of the cortex of hei kidneys 

A \er) toxic bo}, age 11, with involvement of the tibia, w'as operated upon 
as an emergency (drill) and the notes state “Postopeiative temperature went 
up to 106° F and did not fall aftei operation but w'ent to 107° F Delirious 
all during first postoperatn e day and unconscious the next, up to time 
of death ” 

An interesting observation legarding the temperature in the toxic patients 
upon whom earh opeiation was performed, was the fact that the supposed 
relief of tension in the bone w'as but raiely followed b}'^ a drop m temperature, 
m mail} instances the tendency being rather to either show no effect, or an 
ele\ation We regret that our statistics do not include a sufficient number of 
temperature recordings to warrant including them, but our observations in 
this respect are in accord wnth those of Wilensky 

A man, age 22, very toxic on admission, wdio had injured his femur three 
da}s preMoush before operation showed a Staphylococcus blood stream in- 
fection of 15 colonies per plate He was operated upon tw'O days after admis- 
sion and a postmortem blood culture taken 14 houis after operation show ed 
“innumerable Staph} lococci ” Incidentally, his tempeiature before operation 
was 103° F and after operation it went to 108® F, the pulse being 100 and 
and 150, respectnely It is belieied that this case exemplifies those instances 
in w Inch the toxic patient’s resistance is overwdielmed by increasing the blood 
stream infection 

A bo}, age six, very toxic, was treated expectantly for nine days before a 
diagnosis of invohement of bis femur w'as made As soon as the condition 
was recognired, in spite of being acutely ill, he Avas operated upon and the 
operation notes are rather significant “At opeiation, the wdiole thigh con- 
tained pus, coming from beneath the periosteum The roof of the femur w^as 
remoAed and the patient promptly died of shock, as might have been antici- 
pated ’’ It is indeed unfortunate that the diagnosis of osteomyelitis Avas made 
m this instance, as othenvise he might have had an opportunity to handle 
his infection, as he Avas appai ently doing 

In acute hematogenous osteomyelitis, the primary consideration is natu- 
rally to save the life of the patient and secondarily to effect a recovery as 
soon as possible, Avith a minimum of deformity, lesidual infection or damage 
to other parts of the body It is AAuth this thought in mmd that, in the present 
series, Ave have, therefoie, stressed rather those factors influencing the mor- 
talit} rather than the moibidity of the condition, and from a resume, one 
gathers the foIloAVing impressions 
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CONCLUSIONS 

(1) Immediate opeiatioii with opening of the bone, whether by gouge or 
drill, upon diagnosis of acute osteomyelitis in an acutely toxic patient, is 
accompanied by an unjustified mortality, and should the patient survive it is 
probably in spite of, rather than because of surgery 

(2) During the acute stage rest and supportive measures alone should 
be adopted till the defense mechanism of the body has had time to develop 

(3) When surgery is indicated, it should be performed with as little 
disturbance to the part involved as is consistent with attaining its objectives 

(4) The development of secondary foci increases the mortality appreci- 
ably, when they do appear, they are more apt to do so in cases that were 
operated upon early rather than late 

(5) A demonstrable blood stream infection greatly increases the mortality 
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CYSTIC DISEASE OF THE SPLEEN 


Beni vmin Shdrwin, M D , Chester E Brown, M D 
VND Ajiour F Liber, M A , M D 

New York, N Y 

In the American literature, reported cases of cystic disease of the spleen 
aie quite rare In a compi ehensive article, Fowler^ collected 86 cases of 
nonparasitic cystic disease, leported up to 1912 In ii the diagnosis was 
made by trocar Twenty-eight w^ere found at postmortem Other ai- 
ticles,- in 1913 and 1924, bi ought the recoid cases up to 90 Om mteiest 
in this subject was aioused by the surgical removal by one of us of an enor- 
mous spleen containing multiple cysts, the etiology of w'hich is somewdiat 
obscure Cysts of the spleen may be classified as dermoid, parasitic and 
nonparasitic The spleen may contain one or tw'o solitary laige cysts or a 
great number of small cysts The latter is quite raie, theie being only 10 
cases of this tjpe recorded wuth adequate microscopic reports 

Exclusive of dermoid and parasitic tj'pes, splenic cysts aie classified by 
Fowler^ on an etiologic basis as follow'S 

I True C)sts 

(1) Infohation cysts (inclusion of peritoneum, infiainmatory or trau- 
matic, small and multiple, superficial or deep [malaria and 
leishmaniasis] ) 

(2) Dilatation cysts Polycystic disease of the spleen The entire 
parenchyma studded Rare Ectasia of the splenic sinuses 

(3) Neoplastic cysts Lymphangioma, hemangioma Differentiation 
from inflammatoi y types may be difficult Sarcomatous me- 
tastases 

II Pseudocysts — Secondary 

(1) Traumatic Origin usually from a hematoma Usually large and 
unilocular Contents seious or hemorrhagic 

(2) Degeneration cysts Arising from secondary changes in in- 
farcted areas fi om arterial degeneration 01 occlusion of blood ves- 
sels by emboli with subsequent necrosis of splenic pulp Usually 
solitary and large 

Cystic disease in the spleen may present four morphologic types 

(1) A large solitaiy cyst Contents usually hemoirhagic 

(2) Numerous verj'^ small cj'^stic cavities, usually subcapsular 01 pio- 
jecting from the capsule This is the most usual type 

(3) The so-called multiple or polycystic spleen m wdnch the entiie 
paienchyma is studded Seven cases of this type are recorded 
Fowder,^ Leudet,^ Coenen,® Suchanek,® Lubaisch,'’’ Le Fort Le- 
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gen,® Dobrzaniecki The present case makes the eighth i e- 
ported 

(4) One large cystic cavity involving only pait of the parenchyma, 
which is well preserved, with numerous small cystic satellites 
(Howald,^’- Mondre,^- Brandherg®) 

Many published cases give no histologic details and the exact nature of 
the cystic disease remains obscure The following is a selected list of repoited 
cases of cystic disease of the spleen of the above types probably not of 
neoplastic, dermoid, 01 paiasitic natuie 

Leudet,'* 1853 One cavity divided into foui to five paititions by fibious 
membianes lined by pavement epithelium 

Boettcher,^® 1S70 Multiple “pea-sized” seious cysts which aie lined by 
endothelium 

Mattel,^® 1885, male, age 68 An enlarged spleen weighing 370 Gm 
Foui -fifths of the splenic paienchyma Avas filled by a laige cyst covered m 
part by a thin rim of splenic parenchyma Walls were hard, cai tilaginous 
and calcified Surrounding this Aveie 17 satellites varying fiom the size of a 
“hemp seed” to a “laige nut ” 

Fink, quoted by Coenen,® 1890, male, age 48 Spleen enlarged and filled 
with numerous cystic cavities, endothelium lined 

Coenen,® 1910 A multilocular cyst and othei numerous cysts of vaiied 
size, from “millet seed” upwards, weight 2,565 Gm Size 33x20x10x10 
cm The spleen was removed during pregnancy The suiface was knobbed 
The vails of the cyst were thin, tiansection revealed a honeycomb appeal - 
ance, the parenchyma being riddled with numerous smooth-walled cysts of 
various sizes, contents clear or bloody, thin fluid Very little normal paren- 
chyma remained Microscopy revealed blood and lymph sinuses of various 
sizes Smaller ones unlined, the larger lined by endothelium Coenen be- 
lieved this to be a case of multiple lymphangiectasia of the spleen 

Fowler,^ 1912, female, age 22 Abdominal trauma one year pi 101 to the 
delivery of twins Splenectomy performed following dehveiy because of 
large abdominal mass Spleen Aveighed 385 Gm Size 20x11x6 cm A 
fibrous band divided the spleen into two complete paits Entire oigan was 
c)’^stic, containing laige and small cavities filled with jelly-like substance 
Microscopy suggested dilatation of numeious lymph sinuses Some weie 
lined by endothelium 

Suchanek,® 1912 A large cystic spleen with one cyst, size of a child’s 
head, and other smaller ones , contents clear, sei ous, bloodj’^ 01 pui ely 
hemorrhagic Contents of varied reaction and specific gravity No residual 
splenic tissue Case described as cystic lymphangiectasia 

Bacigalupo and Giosso,^® 1919 Multiple serous cj'sts in an infant found 
at postmoitem 

Adrian Lambert ipiQj female, age 34 Spleen lemoved at operation 
measuring 9x8x6 cm Two cystic cavities communicating Contents clear 
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amber fluid “Lining smooth, shining,” old thiombosed blood vessels found 
Lambeit believed the amyloid degeneiation of blood vessels to be the etiologic 
agent 

Alfejew,^*^ 1923 Repoited cases of multiple small cysts of the spleen 
said to be due to dilatation of lymphatic channels Two types weie encoun- 
tered 

( 1 ) Lymphangiectasias These appeal deep in normal splenic tissues and 
consist solely of an alteration of the splenic tissues 

(2) Lymphangiomata Usually dilatations distinct fiom noinial splenic 
paienchyma 

Howald,^^ 1926 Collected a senes of 73 cases of cystic spleens fiom the 
liteiatuie In only 18 cases could relations with blood vessels or lymph ves- 
sels of the spleen be traced In many cysts a distinct endothelial lining was 
desciibed In the lemaining 56 these relations weie absent and the cysts weie 
unlined In the large cysts lining cells were flat and high , in the small cysts 
a close formation of blood vessels was desciibed Howald emphasized that 
the delicate endothelial lining of cystic spaces might be frequently lost during 
manipulation, and that the lining of lymph vessels may be transfoimed to 
cuboidal epithelium He states that adhesive cysts aiise fiequently fiom 
hematomata on the basis of histogenetic defects 

Mondre,^” 1926, female, age 43 Large cystic spleen, weight 3 15 kilos 
There uas one large cystic cavity and numerous otheis “peanut to “walnut” 
111 size The laigei cysts weie buiied by endothelium In the smaller cysts 
epithelium was flattened to cuboidal Splenic tissue showed pressure atrophy 
bet\\ een the cysts 

Lubarsch,’’' 1927, female, age 41 Spleen weighed 1,320 Gm Size 21x14x12 
cm The capsule was thick, dense and fluctuant in some aieas Section le- 
vealed about one dozen cavities, mostly rounded, size of a "walnut,” and many 
smaller cavities, with smooth walls Contents fluid or semisohd Between 
the cavities was more solid, nodular material, dark led or gi ayish-yellow m 
color Residual splenic tissue piesent only m outer layei, varying from 05 
to 2 5 cm in width Miooscoptc Exannnahon The large cavities contained 
partly homogeneous and apparently filamentous network with occasional led 
blood cells, and fat-filled phagocytes The walls of larger cavities consisted 
chiefly of hyalin delicate connective tissue, without definite lining cell layers 
The smaller, more sphei ical cavities had a definite cell lining and homogeneous 
contents containing red blood cells There were solid nodules of various 
sizes, gray to dark red in color These represented cavities filled by extrav- 
asated blood and lymph mateiial which had become organized by numerous 
fibroblasts and angioblasts At the upper pole, there was splenic tissue shov - 
mg similar pictures, except that in some areas the follicles vere completely 
absent and the pulp capillaiies and arteries were hyahnized and showed 
amyloid degeneiation In the laige splenic rests uere abundant and large 
lymph follicles with arteries partially hyahnized with amyloid Pathologic 
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Diagnosis “These are cystic lymphangiomata and hemangiomata, or mix- 
tures, with organization of solid nodules by numerous blood vessels Amyloid 
deposition is atypical, as is associated with a diffuse deposit of hyalin m the 
spleen material Relation between hyalin and amyloid material and cyst for- 
mation is indefinite ” 

The case of Le Fort Legen® was probably of sarcomatous nature Sec- 
tions showed dense connective tissue There were many cysts, most of which 
showed no epithelial lining 

Brandberg,® 1928 Case i No history Spleen with one cyst, size of a 
“hazel nut,” surrounded by multiple conglomerate satellites Rest of splenic 
tissue normal All cavities lined by endothelium and filled with gelatinous 
substance Believed to be a case of congenital multiple lymphangiectasia, the 
result of ectopic lymph vessels 

Dobrzaniecki,’^® 1930, female, age 38, who suffered an acute abdominal 
episode, chaiactenzed by tenderness m the right upper quadrant and high 
temperature, following a severe trauma One month later a large spleen was 
removed, measuring 25x13x14 cm The lower portion was made up of mul- 
tiple noncommunicating, large smooth- walled cysts, containing 140 cc of 
yellow fluid and blood clots Micioscopically the tissue between the cysts 
was a homogeneous and necrotic mass containing fibrin Blood vessels showed 
endothelial thickening and narrowing of the lumen Some small vessels were 
obhteiated No hemosiderin was present The author attributes the cavita- 
tion to trauma and ischemic necrosis caused by obliterative endarteritis 

Females are predisposed to the development of cystic disease of the spleen 
Of 68 cases in which the sex was stated, 40 were females (Fowler^) This 
IS most likely because of the periodic variations m size occurring in the spleen 
during the mensti nation and pi egnancy During these periods the spleen 
may become enlarged and congested and when subjected to trauma or vas- 
cular insults, hematoma and cystic disease follow Bircher^'^ studied 54 cases 
of cystic spleen and attributed 17 to traumatic causes One case was dis- 
covered during pregnancy Subsequent operation disclosed a large cystic 
spleen due probably to a twisted pedicle, the result of trauma The cystic 
tumor may increase in size following delivery, and necrosis frequently occurs 
(Routier-Wells^^) Coenen® removed a polycystic spleen during pregnancy 
Dowd^'^ incised a large cystic spleen postpartum There was a history of 
trauma The walls were necrotic “almost the entire spleen came away in 
sloughs ” Trauma is a very important factor In many cases, cystic spleens 
have apparently resulted from abdominal blows delivered as long as ten years 
prior to the operation Eventually, infarction, hemorrhage and cyst forma- 
tion, usually of the solitaiy type, occurs Case 2 of Hamilton and Boyer^® 
apparently resulted from an abdominal blow delivered four years prior to re- 
moval of a spleen measuring 15x15x8 cm containing a large solitary hemor- 
rhagic cyst Traumatic hemorrhagic cysts may contain as much as ten liters 
of fluid ^ On the othei hand, enoi motis cysts of the spleen may develop 
without a history of trauma, as in our case and that of Gosselin In the 
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latter, a spleen containing a collapsed cyst the size of a “football,” and con- 
taining three liters of fluid, was removed from a middle-aged female There 
u as a partial obliteration of the splenic artery 

Nineteen of Fowler’s^ series of 44 cases probably were of traumatic origin — 
five from disintegration (infection and arterial degeneration), eight weie 
cysts into which secondary hemorrhage had occurred, two were neoplastic 
Usually the single, large, unilocular cyst originates secondary to intraparen- 
chymal or subcapsular hemorrhages Later the cellular contents are de- 
posited upon the lining wall and the fluid eventually becomes serous and clear 
Possibly many unilocular solitary cysts originate from fusion of smaller cavi- 
ties Often trabeculated projections into cyst cavities are suggestive of mul- 
tiple, broken-down septa Even many small cysts are multilocular at onset, 
although they appear single The cyst wall is usually thin and often formed 
by only a very thin capsule 

The huge spleens of malarial and syphilitic patients are likely to be injured 
by hematoma and cyst formation Perisplenic adhesions are prone to occur 
in hyperplastic spleens Perisplenitis and cyst formation are apparently re- 
lated Hemorrhagic cysts occur in Arabs, due to ruptures restricted by ad- 
hesions^ In typhoid fever, rupture of a distended capsule might possibly 
result in cyst formation Numerous small multiple surface cysts in malarial 
splenomegaly are described (Subbotic^®) This author attributes the surface 
cysts to rupture of the splenic capsule over the distended pulp Cystic spleens 
occur in pemphigus (Bednor^®) and mumps (FereraP®) and m syphilis 
(HarnetP®) The latter is due to endarteritis with rupture of mtrasplenic 
blood vessels 

Boettcher^® states that small, deep, multiple cysts originate secondarily to 
amyloid changes m the blood vessels and cystic degeneration following splenic 
necrosis Walls of these cysts may be of connective tissue if organization 
has taken place Contents vary with age of cyst Hematoidin and cholesterol 
crystals usually present in old cysts Multiple cysts may be small or super- 
ficial or deep Contents of old subcapsular hematomata may be gradually 
transformed into clear serous fluid 

Beneke^® believes that small, multiple surface cysts originate from m- 
foliation of peritoneal endothelium carried deep into the parenchyma when 
the splenic capsule is ruptured due to trauma Small capsular teais permit 
fragments of splenic tissue to protrude, later these become sealed off and 
subsequently form cyst cavities He states that cells lining these cysts and 
the peritoneal endothelium are identical 

RengglP® describes cysts lined with cuboidal epithelium and explains the 
presence of multiple deep cysts by a similar theory Due to superficial in- 
flammatory processes, portions of peritoneal endothelium are snared off Avhich 
eventually are earned into the splenic substance and later, when stimulated 
to growth, form cysts lying deep m the parenchyma A single layer of 
cuboidal epithelium lining these cysts is similar to that of the peritoneum, 
except that the latter is somewhat flatter due to pressure of neighboring or- 
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gans He states that these cysts oiiginate in the embryo, where the endo- 
thelium of the peritoneum shows its oiiginal cuboidal character Otto^^ be- 
lieves that this explanation holds only for small superficial cysts with a flat 
layer of cells not sun ounded by splenic tissue 

Pepere^^ points out that cellular nests may peisist in the splenic capsule 
because of deviation of portions of the perisplenium during embryonic life 
Failure of these residues to disappeai gives rise to serous cysts 

Case Report — R Z , white, female, age 46, housewife, was first observed December 
4 . 1937 The patient had experienced a sensation of a “lump m chest,” during the past 
three years, gradually increasing in intensity until the present time Recently she experi- 
enced dyspnea without exertion and noticed that her abdomen was protuberant Six 
months ago she felt a painless mass in the left upper quadrant of her abdomen No loss 
of weight, appetite good, no dyspepsia Appendix and one ovary removed ii years previ- 
ously Hemorrhoidectomj and vaginal plastic seven years ago Menses always regular 
until SIX months ago when she had three periods in July, she skipped August, and 
resumed normalcy again in September No history of trauma could be obtained 

Physical Evaiiiifiatwn revealed a well nourished female, not acutely or chronically 
ill, no cyanosis or dyspnea Abdomen protuberant, with inversion of umbilicus Dis- 
tended epigastric and lateral thoracic veins Flanks were resonant with dullness over a 
large mass, the size of a volley-ball, which was visible on inspection of left upper 
quadrant The tumor felt nodular and cystic and could be separated from the costal 
margin It did not move on palpation Extremities showed no large veins or edema 
Vaginal examination revealed no significant findings Hb 95 Gm, 58 per cent, RBC 
3,300,000, WB C 7,100 Differential count showed no significant changes Wassermann 
reaction was negative 

Opoafto )! — December 8, 1937 A ten-inch, left midrectus incision revealed an 
enormous mass, evidently the spleen, occup>ing the entire upper half of the abdomen and 
extending down below the umbilicus The peritoneal surface of the tumor was adherent 
to the entire dome of the diaphragm and to the posterior parietal peritoneum Although 
the adhesions were thick, they were easily separated and the spleen delivered from the 
abdominal cavity Adhesions to the sigmoid, pancreas and the splenic pedicle were doublj 
clamped, cut and ligated Recovery was uneventful The patient remained in the hospital 
22 days 

Follozv-Up — January 12, 1938, six weeks postoperative General condition excellent, 
no masses palpable, liver not palpable and the operative wound is healed solidly through- 
out Blood count RBC 4,200,000, WB C 8,300, Hb 70 per cent June 21, 1938 Con- 
dition excellent, no loss of weight, no palpable masses in the abdomen Blood count 
RBC 4,100,000, WB C 8,700, Hb 70 per cent 

Pathologic Evaimnatioii — Dr Chester R Brown Specimen consists of an enormous 
spleen weighing 1,500 Gm , measuring 287x20x125 cm The spleen has been removed 
close to the entrance of the splenic artery and vein into the hilus There is no evidence 
of thrombi within these vessels Capsule is considerably thickened and in some areas is 
covered by dense, white patches firmly adherent to the underlying parenchyma Sagittal 
section reveals a very unusual appearance The spleen is surrounded, on one side, by a 
narrow border of apparently uninvolved parenchyma 4 cm m thickness, resembling 
normal splenic tissue This residual parenchyma consists of an admixture of solid tissue 
and cjstic spaces The solid part is composed of numerous larger and smaller areas of 
friable tissue, j ellow to brown in color, more or less completely surrounded by thin fibrous 
septa These masses vary in size from i to 2 cm to large nodular masses 8 to 10 cm 
in diameter There are four cjstic areas varying in size and quite irregular m shape 
The two smaller areas are 6 to 12 cm in diameter and another, completely cjstic, approxi- 
mately 7 5 cm in diameter No distinct membrane lines these cavities Instead, irregular, 
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Fig I — Photograph of the gross specimen Isote solid ireis (dirk) ind nnous stiges of ostic 

degenerition (light) 

friable, nodular masses project into the lumen of the cjsts from all sides, suggesting that 
the cavities had been formed b)^ disintegration of parenchyma, previously solid (Fig i) 
Mictosoptc Examination — Sections of the capsule and pulp were stained with hema- 
toxylin and eosin, mucicarmine, Mallory’s phosphotungstic acid hematoxjlin, Mallory’s 



FjC 2 — Photomicrograph of spleen taken near surface At the left is residual 
parencViMna sho’rting dilated Ijmph channels The remainder of the pulp is entirch 
necrotic (Lot\ potter) 
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aniline blue and potassium ferrocyanide A section taken near the thickened capsule 
shows this to be composed of dense collagen fibrils Immediately beneath this is a thin 
layer of residual splenic tissue, evidently the only remaining tissue which can be definitely 
recognized as a part of splenic pulp This layer contains a few atrophic follicles, reticulum 
cells and fibrocytes with thickened trabeculae and a few dilated channels lined by a single 
layer of flat cells Splenic sinuses are partially filled with red cells Abundant collagen 
fibers he within the thickened capsule and trabeculae and are condensed about the cystic 
areas forming more or less of a capsule Beneath this layer, necrosis and cystic degenera- 
tion begin Large areas of faintly pmk-staining acellular material resembling coagulated 







I « 

r 




A'- 

Fig 3 — Photomicrograph of residual parench>ma near cortex showing dilated lymph 
channels and compressed atrophic pulp (Low power) 


‘ ‘j ' 


serum and, in some areas, coagulated fibrin alternate with large extravasations of red 
cells not definitely m sinusoids No endothelial lining is evident on the wall or within 
cystic spaces Inflammatory cells are very rare Portions of thickened trabeculae show 
dark-stammg areas arranged m fibrillary strands These give a positive iron reaction 
Within the trabeculae are a few large congested blood vessels which show no thromboses, 
necrosis or amyloid degeneration Mucicarmme stain failed to reveal the presence of 
mucus Pathologic Diagnosis Multiple cystic disease of the spleen 


SUMMARY 

The case history and pathologic details are given concerning an enormous 
cystic spleen which had apparently developed without evidence of abdominal 
trauma 

A shoit summary of the peitiiient liteiatuie is included 
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RHABDOMYOSARCOMA OF THE URINARY BLADDER 
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MICH AKL REESE HOSPITAL CHICAGO ILL 

Rhabdomyosarcoma arising from the musculature of the bladder is 
larely seen However, because of its grave prognosis and the difficulties en- 
countered in treating it, this neoplasm is of special interest The first case 
of malignant rhabdomyoma of the urinary bladder was that described by 
Monckeberg,-'" m 1907, occunmg in a female, age 23 The tumor was re- 
sected, but recuri ed pi omptly and the patient died several months latei Thei e 
were no metastases appaient Another case was observed, in 1929, by 
Houette,-^"* in a congenital diveiticulum of tbe bladder m an infant, age 13 
months Montserrat and Gaicia-® reported a case in a male, age 43, in 1933 
Partial resection of the bladder was pei formed but the patient died four 
months later, autopsy was not obtained In 1936, Welfeld, Hill and Hille- 
brand”*- leported two cases m infants, both of whom died soon after treat- 
ment, with extensive local recurrence but no distant metastases The only 
case of urinary bladder rhabdomysarcoma with distant metastases was re- 
ported by Mackenzie and Chase,-® in 1928, m a female, age 69 Autopsy 
showed a direct extension of the vesical neoplasm to the left ureter and dis- 
tant metastases to the portal lymph nodes, liver and duodenum 

As far as we can ascertain fiom our search of the literature, the present 
case report constitutes the seventh instance of vesical rhabdomyosaicoma 
repoited, and the fourth case to be observed m infants 

The histologically benign valiant of this striated muscle tumor, the 
rhabdomyoma, has also been observed m the urinary bladdei The first case 
of this type was that of Cattani,® in a boy, age 12, repoited m 1884 Vin- 
centi,^-*^ Pavone®® and Huesler'"' each added one case to the literature Their 
patients were 13, 22 and seven years of age, respectively In 1903, Benenati® 
assembled a group of 65 cases of rhabdomyoma, three of which occurred 
in the bladder Shattock®® described four specimens of this tumor from 
the Museum of the Royal College of Suigeons, in 1909 These all occurred 
111 infants undei two yeais of age In 1924, Deming® lepoited a case of a 
histologically benign ihabdomyoma of the bladder m a 21 month old infant 
This constitutes a total of 12 lecoided cases of benign ihabdomyoma of the 
urinary bladder 

Because of the normal abundance of smooth muscle fibers in tlie muscular 
layers of the bladdei wall, one might expect to find the leiomyoma and leioymo- 

Submitted for publication June 7, 1938 
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sarcoma more frequently than the striated muscle tumor Keene and Tomp- 
kins^® collected fiom the literature 59 cases of benign leiomyoma of the 
bladder Three cases of leiomyosaicoma of the unnaiy bladder have been 
reported , none of these exhibited distant metastases The cases of Powell®® 
and Krauskopf^® occuried in elderly individuals The case observed by Caylor 
and Walters^ occurred in a four yeai old boy who died within two months 
following resection and irradiation of the bladder 

Pathogenesis — There are a number of theories concerning the pathogenesis 
of striated muscle tumors of the urinary bladdei Striated muscle fibers are 
found normally in the fetus, child and adult, around and often within the 
substance of the anterior part of the piostate, constituting the external vesical 
sphincter A more tenable hypothesis is the derivation of these tumors from 
cells of the myotome (anlage of the striated muscle of the abdominal wall) 
which have become displaced during the caudal giowth of the wolffian duct 
to Its vesico-urethral destination 

Pathology — Grossly, the rhabdomyosarcomata of the bladder do not diffei 
fiom the numeious other types of mesoblastic vesical tumors The growth 
frequently occurs in the form of grape-hke masses suggesting hydatidifoim 
mole Hence the descriptive name, sarcoma botryoides, applied to the rhab- 
domyoma of the cervix Usually, the tumor is of a white to grayish-yellow 
color, and has a fleshy consistency The surface is usually smooth and trans- 
lucent Occasionally, glairy fluid can be expiessed from the tissues on gentle 
piessure Usually, there is no ulceration of the bladder mucosa as the growth 
originates in the submucosa or intermuscular substance The space of Retzius 
is rapidly invaded, and following cystotomy or resection, the tumor usually 
grows luxuriantly to the abdominal wall, as happened in the present instance 
Distant metastases are rare, as has been pointed out 

Histologically, the characteristic finding is a mesoblastic tissue composed 
predominantly of large cells with eosinophilic cytoplasm, containing longitud- 
inal and transverse fibrillae These cells contain one to many large, oval, 
vesicular nuclei with deeply stained nucleoli The cells vary markedly m 
shape, size and staining quality, and mitotic figures are frequent 

Chmcal Featwes — The symptoms associated with the presence of this 
tumor are quite variable, but are not different from those of vesical sarcomata 
m general Occasionally, there are no associated genito-urmary symptoms, 
the only complaints being abdominal pain or the consciousness of an abdominal 
tumor Hematuria is rare, particularly as an initial symptom Descalopoulos,® 
in 1929, found hematuria as a symptom m only four out of 20 cases of bladder 
sarcoma in infants Due to the infiltration of the bladder neck and loss of 
bladder contractility, acute or partial retention of urine is a frequent occur- 
rence Hence, the commonly associated symptoms of dribbling, enuresis, fre- 
quency, incomplete emptying of the bladder and dysuna The diagnosis is 
frequently made accidentally at exploratory operation for an abdominal tumor 
of undetermined nature In most of the reported cases of bladdei sarcoma, 
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diagnosis has creditably been established before operation by C3^stoscopy or 
cystogram 

P'lognosis — The prognosis associated with rhabdomyosarcoma of the 
bladder is grave, as it is for all vesical sarcomata None of the reported cases 
of rhabdomyosarcoma of the bladder have survived for more than a year 
following operative intervention Most of the cases were treated by either 
cystotomy alone, cystotomy with partial resection of the bladder, sometimes 
followed by postoperative radiation, oi cystotomy with cautery- fulguration 
of the tumor The postoperative ladiation administered has been m the form 
of roentgenotherapy, surface or interstitial application of radium element or 
radon In our case, telecui letherapy with the four gram radium bomb was 
employed The results have been uniformly bad Rhabdomyosarcomata are 
usually 1 adioresistant, as are most tumors m which an attempt is made to 
form a differentiated oigan Munwes-” is the only author to present at 
all encoui aging results in the tieatment of vesical sarcoma Three of his 
cases have lemamed well over five 3'ears, following radical operative treat- 
ment In view of the fact that rhabdomyosarcomata rarely produce distant 
metastases, and that death usually occurs from cachexia and inanition as- 
sociated with the exuberant giowth of the local lecuirence following incom- 
plete surgical eiadication of the disease, one is inclined to agree uith Mmtz,-^ 
who advocates total cystectomy, including lesection of the uiethra In con- 
sideration of the definite, though slight and temporary, response to radiation 
observed m oui case, telecurietherap3' appears worthy of trial in advanced, 
inoperable cases 

Case Report — A N, male, age 10 months, was admitted to the Michael Reese 
Hospital, December 28, 1937 The child had been well until tvo months previously, at 
which time it commenced having severe pain on urination, as evidenced b> an agonized 
facial expression and compression of the lower abdomen with its hands during attempts 
at micturition Suprapubic cystotomy was performed elsewhere, and the parents were 
informed that the child was suffering from a malignant tumor of the bladder Within 
one week following operation, a fungatmg mass had grown out to the anterior abdominal 
wall at the site of the cystotomy 

Physical Eramtnafwn — The patient was markedly emaciated The head exhibited a 
moderate hydrocephalus , the contour was brachycephalic, and a prominent ridge was 
palpable at the temporoparietal suture The anterior fontanelle was widely patent The 
skin of the back, chest and thighs was studded with cafe-au-lait spots No skin tumors 
were visible The suprapubic region presented a fungating mass, 12x6 cm in size, at 
the site of the previous suprapubic incision (Fig i) Urine seeped constantly over the 
surface of this tumor For the most part it was pink in color but in places was covered 
by a greenish-gray necrotic membrane Biopsv suggested a malignant mesoblastic tumor 
apparently of neurogenic origin Roentgenograms of the chest, skull and long bones 
showed no evidence of metastasis 

Tieatment — Palliative treatment in the form of external radiation was instituted, 
and 1,000 mg -hr was administered daily on the four gram radium bomb at 10 cm dis- 
tance, until 14,000 mg -hr had been given The tumor diminished slightly in size during 
this two weeks’ course of therapy, but the child had become so emaciated (its weight hav- 
ing dropped from 16 pounds, four ounces to ten pounds, twelve ounces) that radiation had 
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to be discontinued Its general condition grew steadily worse, the tumor increased 
again in size , and the child died, four weeks after treatment had been stopped 

Autopsy — ^There was a marked external hjdrocephalus The skin of the back, 
chest and thighs presented many cafe-au-lait spots varying in size from o 5 to 2 cm in 
diameter The suprapubic region of the abdominal wall was covered b} a fungatmg, 
pinkish-gray mass 15x12x6 cm in its greatest dimensions The surface of the tumor was 
moist and granular On cutting through the abdominal w'all one found that the tumor 
arose from the outer coats of the bladder w’all The space of Retzius was completelj 
filled by tumor The mucosa w'as smooth and apparently not involved Both ureters 
w'ere moderatelj dilated 



Fig I — Showing: the rhabdom\osarcoma of the nnnar> bladder with 
evtension to abdominal wall 


Pathologic Examiiiatioii — In a section of the bladder wall near the mucosa, a few 
alveolar-like structures w'ere seen to he in a dense stroma and were composed of transi- 
tional epithelial cells isolated from the surrounding tissue by a w'ell formed basement 
membiane The stroma w'as cellular and contained larious types of cells Many of the 
nuclei W'ere oval in form and appeared to have no surrounding cjtoplasm Others, and 
this tjpe predominated, consisted of elongated dark-staimng nuclei from whose poles 
fibers W'ere seen to emanate In another area, large nuclei w'ere arranged in circular 
form surrounded by pink-staining material Occasional!}, large fibers w'lth peripheral!} 
placed nuclei were seen Cross and longitudinal stnations were noted in fibers which 
W'ere quite variable in size A moderate number of mitotic figures w ere seen throughout the 
section Histologic Diagnosis Rhabdomi osarcoma of the urinar} bladder 

Comment — This was a malignant, striated muscle cell tumor arising 
from the wall of the urmar)'^ bladder in a male infant age 10 months, which 
extended to the abdominal w'all following cystotomy and in a short time at- 
tained the size indicated m Figuie i Because of the emaciated condition of 
the child, the extensiveness of the bladder tumor, and the possibilit}'^ of a 
tuberous sclerosis associated wnth the pigmentation suggesting von Reckling- 
hausen’s disease (neither being found at autopsy), operation was deemed 
inadvisable Palliative radiation was administered by telecurietherap} (ra- 
dium bomb) W'lth the lesult that the tumor began to react locally and shrink 
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in size Because of the maiked weight loss which occurred, such radiother- 
apy had to be discontinued aftei two weeks 

At autopsy, the only findings of significance, besides the bladder tumor, 
were the cafe-au-lait spots and the external hydrocephalus The authors wish 
to call attention to the frequent association of cafe-au-lait spots (as observed 
in this and other recent cases) with tuberous sclerosis, glioma of the brain 
and benign or malignant mesothehal tumors, including those of the genito- 
urinary tract 

D'isaissto 7 i — In connection with our study of the striated muscle cell neo- 
plasms of the uiinary bladder, it appeared of interest to investigate the occur- 
rence of such tumors in othei parts of the body The earliest record of a 
stiiated muscle tumor is apparently the case of Rokitansky,®^ reported in 1849 



Fig 2 — Photomicrograph of the rhab Fig 3 — Photomicrograph of the rhabdomyosar 
domyosarcoma of the urinary bladder, a few coma of the urinary bladder (High power) 
fibers with longitudinal and cross striations 
are to be seen 

This was a paratesticular tumor, in a boy, age i8, composed of striated muscle 
and presumably arising from the gubernaculum testis Benenati,® m 1903, 
collected 65 cases of rhabdomyoma Over one-half of these were located 
m various portions of the genito-uiinary tract Most of these cases occurred 
in the first or second decade of life Only one of Benenati’s cases exhibited 
malignant characteristics histologically or clinically This case was a tumor 
arising from the muscles of the thigh with widespread metastases 

Malignant rhabdomyoblastomata occur in the skeletal musciilatuie some- 
what more frequently than in the genito-unnary system Charache,® in 1936, 
collected ii cases from the liteiature In most of these, the tumor followed 
severe trauma, in contiast to the genito-unnary rhabdomyoblastoma which is 
usually thought to be the product of disturbed embryologic development 
These tumors occurred in older individuals and metastasized more frequently 
than the gemto-urmaiy tumors of similar histologic nature Charache’s case 
exhibited metastases to lungs, liver, kidneys and local lymph nodes Rakov®^ 
has recently written a most comprehensive summarj'^ of this condition, which 
was diagnosed in 15 cases at the Oncological Institute in Leningrad 
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This variety of tumor is encountered even more frequently in the cardiac 
musculature Reeves and Michael®- mentioned the existence of 45 cases of 
rhabdomyoma of the heart and repoited an additional case of their ovn The 
condition is especially prone to occur in infants with cerebral sclerosis Of 
12 cases of cerebral sclerosis observed by Wolbach/® six had rhabdomyoma 
or rhabdomyosaicoma of the heart 

Both benign and malignant varieties of this stiiated muscle neoplasm have 
been found throughout the genito-urinary tract Accoidmg to Bell,^ leio- 
myomata, rhabdomyomata, fibromata and neurofibi omata are not iiifrequentl}' 
encountered m association with tubeious sclerosis On the other hand, Kass^® 
maintains that there are but five authentic cases of neui ofibi omatosis of the 
bladder m association with von Recklinghausen’s disease, and that his case 
constitutes the only reported case of this condition occurring m childhood 

While the so-called Wilms’ tumoi of the kidney is usually an adenosarcoma 
histologically, it not infrequently shows foci of adult or undifferentiated em- 
bryonal striated muscle and at times is a puie rhabdomyosarcoma 

Some ten cases of rhabdomyosarcoma of the pi estate have been leported 
Greig’s^^ case and that of Katzmann^'^ occurred in early childhood The cases 
of Ewing,® DeRom and Thomas," Kretschmer®® and of Foucar^® weie all 
in young adults Metastases were observed only in the cases of Squier®® 
and Foucar 

The literature on rhabdomyosarcoma of the testis is somewhat confusing, 
because of a tendency to classify as rhabdomyosarcomata tumors which are 
actually teratomata containing foci of striated muscle Most of the pure 
striated muscle cell tumors of the testis have occuned m children or young 
adults Neumann’s®® case was a rhabdomyoma in a child, age 3 J 4 years 
Schamschm’s®^ case was the malignant variant of this neoplasm and occurred 
in a child, age 4 Ssinelscikowa®® reported a case m a boy, age 15, with 
mediastinal, pulmonary and diffuse intra-abdominal metastases One of us 
(Uhlmann) has personally observed a case of rhabdomyosarcoma of the 
testis m a male, age 22, who exhibited retroperitoneal lymph node metastases 
at death, w'hich occurred two years after the onset of the condition Rhabdo- 
myosarcoma of the spermatic cord has been observed in young males by 
Hirsch,^® Monckeberg®® and Stoercke,^® the latter’s case being accompanied 
by diffuse metastases 

Sporadic cases of rhabdomyosarcoma of the corpus uteri have been found 
in elderty women by Lochrane,®^ Shaw®" and Shapiro ®® The occurrence 
of striated muscle tumors in the uterus is difficult to explain It has been 
suggested that the displacement of embryonic mesodermal cells from the 
myotome of the dorsal region must occur duiing the caudal growth of the 
Wolffian duct tow^ard its vesico-urethral anlage This wmuld account for the 
occurrence of striated muscle cell neoplasms not only in the uterus, but in 
the cervix and vagina as well 

The vulvar orifice m children is apparently one of the more common 
locations for this neoplasm Holmes,^® in 1906, compiled 39 cases of rhabdo- 
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myosarcoma of the vulva, and seveial cases have been leported since Lock- 
wood’s”- case developed geneialued mtra-abdominal metastases 

SUMMARY AND CONCLUSIONS 

In conjunction with the report of a personally observed case of rhabdo- 
myosaicoma of the uiinary bladdei m an infant, age lo months, the authors 
have reviewed the pathogenesis, clinical features, histologic characteristics 
and prognosis of this raiely obseived tumor 

The occurience of benign rhabdomyoma of the bladdei is mentioned, 
and the frequency of i habdomyosai comata in othei organs of the body 
IS reviewed 

Total cystectomy, including lesection of the uiethia, is lecommended as 
the treatment of choice in operable cases In advanced cases, telecurietherapy 
appears worthy of tiial, especially since distant metastases aie larely observed 
in this condition 

The authors wish to thank Dr Otto Saphir, Pathologist of the Michael Reese Hos- 
pital, for his interpretation of the histologic sections 
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Further observations as to the histogenesis of benign tumors of the 
tendon sheath and the opportunity of investigating 23 more cases of such 
tumors led us to make this report 

From a review of the recent literature, it appears that the question of 
whether this type of tumor is a true neoplasm or merely a granuloma is still 
a matter of much dispute Sprenger^ considers the tumors of the tendon 
sheath as xanthomatous giant cell granulomata, since he believes them to 
be ti aumatically conditioned, chronically inflamed resorptive tumors Lecene 
and Moulonguet^ do not include these tumors among the neoplasms, show- 
ing their dystrophic origin Berti^ states that the tendon sheath tumors are 
pure and simple granulomata, obscure with respect to their etiology and 
pathogenesis, but sufficiently cleat to permit their classification as previously 
mentioned In the opinion of Bloodgood,^ they are real granulation tissue 
and often of the xanthoma type 

On the other hand, Gorog,° Torchiana,® Durante,'^ Tomiselh,® Katsura- 
shima,® Spiess,^® King,^^ Faulkner,^^ Beckman,^® Albertini,^^ Mathews,^® 
Cooperman,^® Aguilar, Vermooten,^® Bellamy,^” Krogins,^® Lewis, and 
Geschickter and Lewis-^ consider these tumois to be true neoplasms Al- 
though the terminology differ with the vaiious authors, the terms xanthosar- 
coma, myeloplax tumors, giant cell sarcoma, myeloid endotheliomata, and 
myeloxanthomata are being used 

Authors who regard these tumors as neoplasms do not consider the pres- 
ence of blood and cholesterol as primary but as a secondary factor, since 
these tumors aie, due to their position m growth, easily subject to trauma 

Material Consideied — We have clinical data on 14 of 23 cases, have 
summarized the clinical couise in Table I The specimens of the other nine 
cases were sent in to the laboi atory fi om the outside, without any accompany- 
ing clinical data 

Age Incidence and Site of Tiinioi — The tumors occurred in individuals 
between the ages of eight and 70, all but five patients being between the 
third and fifth decade of life In ii cases, the tumorsi were situated on 
the hand, eight cases having them on the right hand, involving the index 
finger in two , the third fingei in four , and the fourth finger in two instances 
Three cases were located on the left hand In two instances the tumor was 

Submitted for publication June 13, 1938 
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situated on the fourth fingei, and m one instance on the fifth finger In 
the lemaining three cases, one tumor was found on the back of the neck 
at the level of the sixth ceivical veitebia and evidently arising from the 
aponeurotic sheath of some of the deep muscles of the back The second 
arose from the fascial sheaths about the ankle, and the third arose from the 
lateral border of the sole of the right foot 

Dwation — The duiation of time between the detection of the growth 
and the administiation of medical attention varied from nine months to four 
years, and m one case pain was present for three weeks before the patient 
sought medical aid Only three cases gave a history of trauma , one occurred 
14 months, the second 18 months, and the third two weeks before the tumor 
gi owth was apparent to the patient 

Incidence of Reciui ence — Recurrence occuired in three cases, the tumor 
m the fiist case leturnmg about five montbs after operation, the second, 
five years after the fiist and one year after the second opeiation, and the 
third, 10 yeais aftei the first operation 

Sex — Ten of the 23 cases mentioned were females and eight males Un- 
fortunately, there are no clinical data available on tbe remaining five cases 
Pathologic Exaiiiinatioii — Gioss The size of the tumors was determined 
m 13 cases, the largest being that of the neck, measuring 55x37x35 cm, 
and the smallest being that of the second phalanx of the light third finger, 
measui mg o 5 x o 7 x o 4 cm The tumors were found to be firm, lobulated, 
and cauliflower-hke in appeal ance, and having numerous fibious tags The 
sectioned sui faces weie grayish-white m color and streaked with areas of 
darker gray Some aieas of these tumois were tinged canary-yellow to 
yellowish-brown 

Mici oscoptcally, all the tumois stained with hemalum and eosin weie 
found to contain type cells which weie characterized by tbeii polygonal or 
oval shape The nuclei were of moderate size, lound, oval, or slightly elon- 
gated, frequently somewhat indented, and with fine or occasionally coarse 
granules of chromatin The cytoplasm was sparse The type cells which 
tended to line the devices contained a little more cytoplasm, except m two 
cases, where the desmoplastic change was so maiked that the cells were 
elongated and had piotoplasmic processes with a suggestion of fine fibiils 
extending from the cellular membianes The nuclei heie were also elon- 

o 

gated and had coarse chiomatm granules scattered throughout With the ex- 
ception of one, all the tumors had cleft foimations, and m that one exception, 
there was a suggestion of the clefts In areas where the type cells were 
separated from each othei b)^ connective tissue, it was found that the nuclei 
were elongated and had no appaient cytoplasmic membrane In some of the 
tumoi s, and especially m that situated on the neck, there was definite evidence 
of transition of the type cell fiom the polygonal shape to the fibroblastic type 
Giant cells were found to be piesent m every case They weie character- 
ized by being fairly well defined and containing a homogeneous and slightly 
eosinophilic stained cytoplasm, with nuclei which numbered five to 50, and 
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m two cases, wheie the cellulai elements weie quite piohferatne, 50 to lOO 
nuclei weie found pei cell These nuclei weie legulai, slightly oval 01 
lound, and had a fine, deeply stained chromatin netwoik Many of these 
giant cells were found m the cievices lined by the type cell 

Iron pigment, xanthoma cells and histiocytes laden with non pigment 
were found m only seven cases of this senes These elements weie found 
to be closely 1 elated The xanthoma cells, the non pigment, and the pigment- 
laden histiocytes \veie usually situated neai a blood vessel, indicating that 
at one time hemoiihage occuned, and with the disintegration of the red 
blood coipuscles, the hemosideim and cholesterol deposits were invaded by 
the histiocytic elements of the body In five tumois, the capsule was partly 
foimed by a thick layer of xanthoma cells in which non pigment w^as found 
In SIX instances of the above seven cases, giant cells w^ere found close to 
the iron pigment, and they w^eie chaiacterized by peiipheially placed, round, 
pale-stained nuclei wuth a pale-stained cytoplasm closely lesembling the foi- 
eign body giant cell 

All of the tumois had capsules of loose to dense connective tissue wdiich 
projected into the tumor mass and split up, as it w^ent along, into fine coarse 
fibiillai strands w'hich acted as a suppoiting netw'^oik for the type cells 
Hyahnization of the connective tissue w'as found in some instances, especially 
tow^ards the centei of the tumor tissue 

The blood vessels in the tumoi masses w'eie few^ and thin-w ailed The 
endothelium w'^as flattened In the capsule of the tumors, how'evei, some of 
the vessels had thickened walls, and the endothelium was sw'ollen 

Discussion — In view' of the present study of these cases, and comparing 
them with the various theoiies offeied on the histogenesis of benign tumors 
of the tendon sheath, we are moie inclined to considei these tumois as true 
neoplasms and of mesothehal oiigin, for the following reasons Thioughout 
this entire senes of cases, there aie type cells which aie charactei ized b) 
round, oval, polygonal, or at times elongated shapes, with a somewdiat dis- 
tinct and slightly eosinophilic cytoplasm and containing a lound, oval or 
slightly elongated nucleus wdnch is often indented These cells, m every case 
but one, which offers but a faint suggestion, show' a definite tendency to line 
clefts which, in a w'ay, imitate the aiiangement of synovial cells in a normal 
tendon sheath sunoundmg a tendon (Fig i) King” stresses the fact 
that synovial membranes have a chai acteristically histologic picture, and that 
tendon sheath tumors may be interpreted in terms of this noimal cellular 
structuie This impiessed him with the fact that the synovial spaces m 
tumor tissue and not the giant cells or xanthoma cells are an important and 
characteristic feature of this tumor He concludes, therefore, that tumors 
of tendon sheaths arise from the cells of the synovial membrane of the 
sheath, and the morpholog}' and nature of the growTh depend upon the poten- 
tialities of the originating cells 

In other instances, w'here the type ceil is individually separated b} con- 
nective tissue, the cells are found to be elongated, frequently ha\e apparent 
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protoplasmic projections of the cytoplasm, and occasionally fibrils The 
nuclei aie elongated with fine chromatin network This is especially noted 



Fig I — Photomicrograph illustrating the giant cell (A) and the crevices 
(B) These crevices ma> be considered as cracks in the tissue but arc not 
so since the> are seen persistently in all tumors of this t>pe and are 
quite regular in shape and are always lined bj a single row of epithelial 
like cells (Xiso) 

m three of oui cases In two cases, there was active piohferation and a few 
mitotic figuies were found, the tumor cells as a whole took on the appear- 
ance of prohfeiating fibroblasts with elongated nuclei containing nucleoli 
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and elongated to oval nucleus In the more dense portions of the connective 
tissue of this tumor, the cells became elongated and showed formations of 
extracellular fibnllar connective tissue The above described finding may 
be a factor m the great amount of connective tissue usually found m these 
tumors 

This IS substantiated by Vaubel,^® who, m his work on the giowth of 
synovial tissue culture, has shown that under low nutritive value of the 
media, the synovial cells remained the same for about 6o days, prorided 
transplants of the growth to new media were made every lo days Aftei 
6o days, it was not often possible to prevent transformation into a growth 
having a fibroblastic character The cells in their transformation became 
small and spindle-shaped, with numeious long, sharp, fine piocesses, and 
contained smallei and less clearly demarcated nuclei The highly refractile 
granules of the synovial cells became smaller and less distinct and disappeared 
in the next transplant Generally, the fibioblastic appearance, once formed, 
tended to remain In tiansplants with greater nutritive value media, the 
fibroblastic changes occurred more leadily 

Maximow^’* has also shown that in tissue cultuies made of peritoneal 
exudate, mesothelial cells aie transformed into fibroblasts Key,^® in his 
experiments on labbits, has shown that after perfoiming a complete hemi- 
synovectomy on knees of labbits, and studying them at regular intervals of 
two days for the first 22 days, and later six to 18 days apait, up to 104 
days after the operation, the joint was again approximately normal, 60 days 
after the hemisynovectomy The new synovial membrane was formed in sifi( 
by the metaplasia of the underlying connective tissue cells, and there was little 
or no tendency of the surface growths at the edges of the normal synovia 
to cover the denuded area, as theie is in the lepair of a defect in an epithelial 
surface He believes that the synovial cells are connective tissue cells, slightly 
specialized by their location on a free connective tissue surface 

This experimental finding is simulated very closely in two of oui tumors, 
in which the clefts are lined by elongated cells having a suggestion of pro- 
toplasmic processes with fine fibrils Murphy,^® in his work on the ankylosis 
arthroplasty of the hip joint, has shown the formation of a new synovial 
space by the interposition of muscle aponeuiosis, with the formation of a 
definite lining membrane 

Similarly, m the malignant form of tumors of the synovial tissue, described 
by Smith^^ as a synovioma, the tumor is characterized by spaces lined in 
many instances by low cuboidal epithelial-like cells sepaiated by compact 
cords of spindle-shaped cells which, in some portions of the tumoi mass, are 
devoid of intercellular substances and fibrils Mitotic figuies are present in 
both types of cells He believes that both are derived from a common multi- 
potential cell, since he has shown the s}movial lining t}Tpe and the support- 
ing stromal type with intermediate forms of cells between the two 

In previous observations, made b}'- one of us^® (A B R ), we were im- 
pressed in one case by the piesence of giant cells in the tumor and their close 
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topographic i elation to old hemoiihagic areas, and the absence, in the second 
case, of giant cells where recent hemorrhages and old hemorrhagic areas were 
absent At that time, the findings led one to consider them giant cells of 
endothelial origin with a tendency to organize the hematoma But with the 
study of additional material in 23 different cases, it was found necessary to 
withdraw the previous view, and now consider them as part of the ground 
substance of the tumor mass, for the following reason In all of the 23 cases, 
with the exception of one case reviewed in this series, there were giant cells 
closely related to the type cell, and in seven of these 23 instances, there 
were found hemorrhage, iron pigment, xanthoma cells or iron pigment-laden 
histiocytes Where the non pigment and xanthoma cells were found, the 
giant cells were not closely 1 elated to these foreign elements but were closely 
related to areas where the type cell was found In six cases, there were 
apparently two types of giant cells, one resembling the foreign body giant 
cell with peripherally placed pale-stained nuclei closely related to the iron 
pigment and xanthomatous cells, and the othei type having centrally placed 
nuclei which lesembled the nuclei of the type cell and was closely related to 
the group of tumoi cells propei 

This piesent view agrees with that of Albeitini,^'* who considers the giant 
cells to he deiived from mesenchyme and states that they are the same 
substance as the ground cells except that their protoplasm has failed to 
undergo division 

Stewart and Flint-*’ have also shown giant cells to be present in the absence 
of cholesteiol deposits They, however, believe tbe giant cells to be endo- 
thelial in origin 

Other investigators (Fleissig,'’® and Spiengei**) believe these cells to be 
foreign body giant cells, due to the presence of exti acellular cholesterm and 
their ester deposits Goiog,^ on the other hand, assumes that the giant cell 
is part of the ground substance, since, in these tumors, it develops at a 1 emote 
distance from the cholesterol deposits and in contrast to the true foreign body 
giant cell which, as a rule, develops immediately around the foieign particle 

Mallory^*’ states that at least two different types of giant cells occur in 
tumors The tiue type arises from multiple mitoses and appeals in a great 
variety of rapidly growing tumoi s, such as the fibiosaicoma or glioblastoma 
It does not differ essentially fiom the other cells of the tumor, except in size 
The other, the foreign bod}’- giant cell, is formed most commonly in new 
growths involving bone and occuis 111 both rapid and slow growing tumors 
It IS due to endothelial leukocytes invading tumors and fusing to form giant 
cells In none of oui tumors was there bone involvement, and upon close 
examination, the nucleai structures of the giant cell in these cases are iden- 
tical with those found in the type cell 

Although some of the observeis, as McWhoiter and Weeks,^- are under 
the impression that these tumors aie due to a systemic disturbance of choles- 
terol metabolism, as m multiple xanthoma, one should still consider choles- 
terol deposits as secondary manifestations, undoubtedly due to trauma since 
the xanthoma cells are found in close 1 elation to areas of trauma, as in- 
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dicated by old hemonhage with hlieiation of non pigment and cholesteiol 
by the degeneiated led blood cells 

In seven of our cases, where iron pigment ^^as found, xanthoma cells 
were usually present, and then around a blood vessel, wdiereas, m the othei 
cases, wdiere no hemorrhage w'as found, cholesterol deposits, iron pigments 
and hpophages were absent In one case a recent hemoirhage was present 
with absence of xanthoma cells and cholesterol deposits 

Unfortunately, we w'ere able to obtain only one blood cholesteiol deter- 
mination, and that of a case wdieie the tumoi had lecuned a second tune 
The blood cholesterol w'as 148 mg pei 100 cc , wdnch is quite wuthm normal 
limits 

Gorog,® and Aguilar^” have also repoited normal blood cholesterols m 
patients suffering from tendon sheath tumors Fuitheimore, it has been 
showm by Stew'art,®® that deposits of cholesterol may occur in various path- 
ologic lesions, one of which is due pnncipally to local tissue changes Avith no 
chance for escape of the products of disintegiation 

Katsurashima^ believes that the xanthomatous tissue in question prob- 
ably developed secondarilj'^ in the tumoi as a partial manifestation of a con- 
stitutionally conditioned hypercholesteremia 

As for the iron pigment, its close topogiaphic relationship to blood vessels 
indicates that it, like the cholesteiol deposits, is derived from degenerating 
led blood cells The pigment is readily engulfed by numerous histiocytes 

One moie interesting phase is the subject of lecurrences In three cases 
where there w-ere histones of recurrences, tw'o w'ere not heaid fiom after 
the second removal of the tumoi fiom the finger, and the other had a second 
recurrence following a removal 14 months previous This can easily be 
explained by the fact that complete extirpation of the tumoi W'as not effected 
at the second opeiation In addition, there was no evidence of metastasis 
to lymph nodes situated nearby, nor did the patient show^ constitutional signs 
of a long standing malignancy 

It seems appropriate, therefoie, to consider these growths relatively 
benign, and if a complete surgical removal is peifoimed, they do not recur 
Radical surgery in tumors of this kind is not indicated 

In view of the study of the present material, the giant cells are to be 
considered as part of the ground substance of the tumor tissue, and this, 
necessarily, changes the descriptive terminology of the tumor mass from 
benign tumors to benign giant cell tumors of the tendon sheath 

CONCLUSIONS 

(1) Benign giant cell tumors of the tendon sheath are true neoplasms 

(2) Cholesterol and iron pigment deposits are secondary to the tumor 
growdh and are liberated by the degeneration of the red blood cells 

(3) Xanthoma cells are formed only in the presence of iron and choles- 
terol deposits 

(4) Giant cells are mesenchymal m origin and are part of the ground 
substance of the benign cell tumoi of the tendon sheath 
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In his revision of this classic work, which Dr 
Kanavel finished just before his sudden and tragic 
death, he incorpoiated the results of his unceas- 
ing experimental and anatomical investigations 
and clinical observations up to the moment of its 
completion It is based firmly on the anatomical 
facts involved in the treatment of these infec- 
tions The rules of diagnosis which he has laid 
doim and the surgical incisions suggested are the 
logical outcome of his anatomical studies Par- 
ticular emphasis is placed on tenos 3 movitis, its 
early diagnosis, its treatment, the proper inci- 
sions, aseptic care and subsequent physical 
therapy Throughout, the objective is not only 
to control infection but to preserve function 
as well 


Gieat emphasis has been placed upon the 
vaiious new pioceduies, fully illustrated, that 
have been inti oduced The chapters on Diagnosis 
in General and General Piinciples of Treatment 
furnish a safe guide to the specific chapters in 
■which each type of case is more fully considered 
It IS to the general practitioner that patients 
come at the beginning of then infection and 
upon him falls the responsibility for the result 
Iriepaiable injury may take place m the first few 
days of infection This book enables the ph 3 'si- 
cian to guard against such dangeis bj' following 
the simple measuies prescribed To the surgeon 
engaged in casualty woik this new edition is 
indispensable 
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The new edition of this standaid work con- 
tinues those principles which made the pieruous 
editions so notable Plastic reconstructive suigeiy 
IS now given the consideration to which its im- 
portance entitles it Today the general practi- 
tioner must undei stand the possibilities of col- 
lecting disfigunng scars, burn contractions eye, 
eai, nose and jaw conditions and similar disfigure- 
ments due to automobile and other traumatic 
iniuiies which are becoming increasingly fie- 
quent 


In addition to this new mateiial on plastic 
surgical reconstruction the presentation of the 
various topics of oral and facial diseases and 
malformations has been revised to bring it thoi- 
oughly up to date All obsolete methods hare 
been eliminated and leplaced by modem ex- 
amples In each condition the authoi has in- 
cluded drawings of the operative steps employed 
and the reasons for then selection This work 
reflects the author’s long and successful expe- 
rience in this field 
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SINGLE ROOM from $3 
DOUBLE from $4 50 TWO 
POPULAR PRICED 
RESTAURANTS 

HOTEIi 

MCALPIN 

BROADWAY AT 34th ST , NEW YORK 

Under KNOTTMgt John! Woelfle Mgr 


' I ^ I 


* t 






HOTEI. 

jremosi hoi 

B.g. t;. 

he Benjamin t ^ 

:omfortab Enjoy \ 

, hat’s »' fP“„oyance through | 
time and ^nn ? con- I 




FRANKLIN 

PHILADELPHIA! FIREMOIT HOTEL 
MANACINO DIRCCTOfl 


26 


Please mention Annals of Surgery when writing advertisers 





Anmlsof Surgen 
April 1930 





o Extensive research is a part of the Johnson 8c Johnson pro- 
gram Ortho-Gynol, a product of research, is water-dispersi- 
ble, stable, and uniform in properties The production of 
Ortho-Gynol and the maintenance of its desired properties 
are under laboratory control Ortho-Gynol is regularly pre- 
scribed by thousands of physicians 

A PRODUCT OF JOHNSON &. JOHNSON 

COPYRIGHT 1*)39 JOHNSON a JOHNSON 








RADIUM 


OVER $4,000,000.00 invested by physicians and hospitals in radium demon- 
strates conclusively its value in the treatment of malignant and other conditions 
You will be interested in our special Radium Needles and Applicators for the 
treatment of mahgnant and other conditions 
May we furnish you information ? 

THE W. L. CUMMINGS CHEMICAL CO. 

LANSDOWNE works and laboratories PHILADELPHIA 


WANTED 

Copies of the Fetruary and June, 
1917, issues of the Annals of Surgery 
Will pay 50 cents a copy if in 
good condition 

Address 

ANNALS OF SURGERY 

227 So Sixth St , Philadelphia, Pa 


90 PER CENT OF ADULTS 
HAVE PYORRHEA ^ 

Keep out of this class and 
have g-ood, sound teeth 


and firm healthy 
gums by the y 
regular 

daily 

use t 

of 


tho teeth mid 
proterts tlie en 
tire mouth cavity 
from germ uilcction 
Retail, 30 cts a tube 
Wholesale, $2 59 a doz 


^ THE ANTIDOLOR MFG CO 

4 3Imn St SpriuRvillc \ 
SEND LARGE TUBE FREE 

Name 
Address 


DR. BARNES SANITA^ 

STAMFORD, CONN. 

A Private Sanitarium for Mental and Nervous 
Diseases Also, Cases of General Invalidum. 
Separate Department for Cases of Inebriety. 

The buildings are modern, situated in spacious and attractivs 
grounds commanding superb views of Long Island Sound and 
Burroundmg hill country The accommodations table, at 
tendance, nursing and all appointments are first-class in every 
respect The puroose of the Institution is to give proper 
medical care and tne special attention needed in each individ- 
ual case so minutes from Grand Central Station 

For terms and illustrated booklet, address 


IidrTires 


3500 Miles 
Guarantee 

Your Dollars Buy More 
Miles If You Buy Our 
Surplus Tires By Mail 

PosifWeltf Saves 40% 
OffStandard Price List 

Mnnufacturers of Standard Tires 
sell us their surplus or overproduc- 
tion in large lots at immensely re- 
duced prices for spot cash IVhen 
overstocked it is cheaper for manu 
faclurcrs to sell their high quality 
tires, even at a sweeping reduction, 
than to temporarily shut down their 
plants and disrupt thcirorganiration 


That IS why we can sate you 40% and guarantee these tirei 
to you for SSOO milej 

/ 

They were originally built and guaranteed by the factories 
for 4000 and 5000 miles and there is obsolutcly no reason 
wh> vou should not get 4000 or 5000 miles and more out 
of them — because that e lehal they re built for / 



Plain Skid Tubes* j 
89 45 810 40 82 65 



0 

60 

10 

70 

2 

80 

32x3 

11 

50 

12 

45 

3 

10 

80x314 

12 

SO 

IS 

85 

8 

25 

SliS>^ 

IS 

10 

14 

40 

3 

80 

82x3 H 

14 

SO 

10 

20 

3 

40 

34x315 

IS 

10 

10 

70 

4 

15 

31x4 

18 

80 

20 

75 

4 

25 

32x4 

18 

70 

21 

10 

4 

85 

33x4 

10 

55 

21 

45 

4 

45' 


F. H. BARNES, M.D., Med. Supt. 

Telephone 1867 


Sue Plain ySikid Tubes* 
34x4 820 Off 821 90 84 55 
35x4 21 tf5 23 05 5 20 

36x4 23 50 25 50 5 35 

S4x4}^/20DO 20 85 5 60 
S5x4k 28 20 30 70 5 70 
8flx4H 28 60 31 15 5 00 
S7i4H 32 05 85 00 6 70 
^5x5 80 90 S3 80 0 95 

, 30x5 83 65 30 75 7 65 

87x5 32 70 85 65 7 15 

♦All tubes are firsts — gjriranleed one year against defects 

We ship C 0 D.^subject to inspection When ordenag 
slate what size jmd style jou want — Plain, Non-Skid 
Clincher, Q Dyor S S S% discount for cash icith order 
Prices subject to change icithoul notice OBDER A OfP 

Philadelphia Motor Tire 

Dcpl H, 258 N. Broad Street, PhBadrfP'*'®' 












Dainty dishes for the sick and those 
•who are not sick but desire their food 
prepared in an appetizing, ■wholesome 
manner 

Particular attention is given to the 
instructions for serving and garnishing 

"This IS an excellent and much needed 
volume not only for hospitals, where it has 
been used with success but also in the 
home* — Tribune Chicago 

* Every house keeper should use such a 
cook book so as to preserve the health and 
digestion of those m her care —The Key 
sione. Charleston, S C 

By Helena V Sachse doth, $i , 


At all hooksellera, or will be sent, postpaid, by 

J. B. LIPPINCOTT COMPANY 

PUBLISHERS PHILADELPHIA 


ANTISEPTIC 
LOCAL ANAESTHETIC! 

with Cocain 
or with Novocain 

THE BEST IN THE WORLD 

Is a Sterile Isotonic Solu- 
tion Bacteria cannot live 
in it, consequently needs 
no boiling, although 
Waite’s can be boiled with 
impunity It has been 
used in over a billion cases 
of Surgery, Major, Minor, 
by Infiltration and Nerve 
Blocking 

The Antidolor Manufacturing Co. 

4 Mam St , Springville, N Y 




Electric Sterilizer With Four New Features 



No 4,0—101^x513 
No 413— 13xSs3J^ 
No 416— i'x6i3J4 


Push down on the cool lever — 
this opens the cover and lifts the mstrumen-^ 
tray out of the boiling water There are nq 
more finger burns from steam and hot water. 

The Castle Automatic switch (patented) 
shuts off the current just before all the water 
IS evaporated, so that you cannot overheat 
the Sterilizer or burn up your instruments 

Cost of operation is reduced to a minimum by a three heat 
control The switch that controls the heat is right on the end 
of the Sterilizer and has a dial that indicates which heat is 
turned on 

Faucet is provided to draw off the water and make it unncces 
sary to disconnect the Sterilizer every time it is emptied 

Castle- Rochester Sterilizers are sold by the leaaing 
Surgical Instrument dealers Information can be 
secured from your dealer or direct from us 

Wilmot Castle Co. 

115 University Ave , Rochester, N Y , U S A 

Makers of the largest Une of StertUsers for Phystaanst 
lahoratortest hospitals and dentists 


^ iaooratonest nospuais ana aeniists 

''<<<'''''H»wnnuuniiiiiiiiiiiii]iiiiiiii||||||||||||||i||||||,M{|||||||||||||||||||||||||,,^ 
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